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There’s no room inside for “frozen” thinking. For 
steam power progress will be measured in the future, 
as it has been in the past, by a lack of inhibition char- 
acteristic of Americans when they face engineering 
and financial problems. 

No matter what you do, no matter what you make, the 
heat, light, and power you need must in large part 
come from coal, oil, gas and other fuels. And steam 
will be the medium for transforming the energy in 
those fuels into useable power. That's why it is im- 
portant to you that B&W engineers tackle each new 
job with the determination that it can and must be an 
improvement over the excellent jobs that preceded it. 
Their thinking about how to give you cheaper power 
is not hampered by “sacred-cows” or slavish obedience 
to past practice. 

Today, plants all over America are operating more 
efliciently because of B&W steam-generating improve- 
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ments like Cyclone Steam Separators, coal pulverizers, 
advances in oil and gas firing, Cyclone Furnaces, pres- 
sure firing, high-temperature alloy steels, shop-assem- 
bled steam generators, use of increasingly higher 
pressures and temperatures, and waste-heat boilers 
and similar heat recovery equipment. 

The door is open for tomorrow's contributions to the 
remarkable science of steam generation. You can rest 
assured that B&W engineers will continue to pioneer 
in the search for better ways to convert the raw energy 
which lies dormant in coal, oil, gas and other fuels into 
high-level, useable energy for the common good. 
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With New 
ROTOR 
GIVES 
JPKEEP 
THE 


Rotor Tool Company design utilizes three New 
Departure ball bearings. Front bearing is 
wider to give greater surface on shaft and 
housing to withstand vibratory loads. 


» Holding the line against maintenance down- 
) time! Three New Departures in the Rotor Tool 

air grinder need no adjustment .. . cut lubri- 
4 cation requirements to virtually zero. 


These New Departure double-shielded bear- 
ings are protected from foreign matter. They 
have the high capacity to carry radial and 
thrust loads . . . to withstand the shocks of 
hard use and rough handling. At the same 
time, cool-running New Departure ball bear- 
ings maintain accurate alignment and assure 
maximum power at the grinding wheel. 


DEPARTURE 


product, too. Talk with your New Departure “Plants aise in Meriden Connecticut, and Sandushy Ono. 


en in in Canada Mekinnon Industries. Ltd. St Catharines. Ontario 
gineer—today! 
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ELECTRIC 
VIBRATORS 


VIBRATORY 
FEEDERS 


SYVTRON’ ORIGINAL EQUIPMENT 
gives ou a headstart . 


Infra-red 
HEATING 
PANELS 


SELENIUM 
RECTIFIERS 


operated individually or incorporated into automatic production 
systems. Simplifies design problems by eliminating the usual 
collection of extra accessories. Positive, practical hook-up ar- 


ELECTRIC 
VIBRATORS 


Keep even the most stubborn ma- 
terials flowing freely through bins, 
hoppers and chutes. Deliver 3600 
controllable vibrations per minute 
to prevent clogging, arching or 
plugging of hard-to-move mate- 
rials. Prevent equipment damage 
by eliminating manual methods for 
loosening bulk materials. 


rangements permit easy installation and inspection. 


VIBRATORY 
FEEDERS 


Provide controlled feeding of most 
bulk materials from fine powders 
to heavy lumps. Finger-tip control 
of feeding rate permits handling 
at speeds from a few pounds to 
hundreds of tons per hour. 


SELENIUM 
RECTIFIERS 


Metallic, dry cell rectifiers that are 
almost indestructible for rough, 
severe service. No moving parts, 
high current capacity for nearly 


Write For Complete Miniature 
Catalogue—FREE 


INFRA-RED 
HEATING PANELS 


For industrial heat processing, heat 
by direct radiation, do not use re- 
flectors. Throw flat, intense heat 
pattern directly on the work. 
Operating efficiency remains the 
same regardiess of length of pro- 
duction run. 


SHAFT 
SEALS 


Mechanical, self-lubricating, pres- 
sure balanced seals that prevent 
leakage of liquids and gases 
around the rotating shafts of 
pumps, turbines, compressors, etc. 


SYNTRON 


498 Lexington Ave.. 


CONTROLS | 


... ON design, installation and op 


Each piece of Syntron Equipment is a complete unit. Can be 


4 


eration 


PARTS 
FEEDERS 
Completely automatic, single file, 
oriented handling of small parts of 
practically any shape or material. 
Feed parts at controllable speeds 
for assembly, inspection, packag- 

ing and other operations. 


HOPPER 
CONTROLS 
Flow Control Valves that provide 
that maintain the maximum or 


minimum amount of materials in 
bins and hoppers. 


COMPANY 


Homer City, Pa. 
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RAW WATER 


REGULATORS 
— — - suPPLY 
POWERS 3. WAY 
FLOWRITE VALVE 


——raw water (> 
DISCHARGE 


Efficient 
REA 


Winner of Award for 
most economically 
operated REA station in 
1952. Six engines helped 
earn this distinction: 
3 Fairbanks-Morse 
3500 hp. Dual-Fuel 
Engines and 3 Cooper- 
Bessemer Dual Fuel 
engines. 
Consulting Engineers: 
J. & G. Daverman Co., 
Grand Rapids, Mich. 


POWERS ACCRITEM REGULATOR 
below is compressed air 
or water operated 


r- 

Compressed * 

Air Supply,! 

Lena” 
w 


Six of these Regulators 
ond six FLOWRITE valves 
control lube oil and 
jocket water used in the 
F-M engines above. 


Temperature sensitive bulb of 
regulator is inserted in lube oil or 
jecket woter line. Has easily 
adjusted temperature adjustment 
diol. Rugged construction 
withstands vibration and insures 
years of dependable service. 
Is unsurpassed for reliability 
and power to control 
diaphragm valves. 


left: POWERS 3-Way 
FLOWRITE Control Valve. 

Six 6" pipe size volves 

& are used in the above 
installation. They hove 

mony superior feotures 

which make them 

especially suited for 

large engines. 


Right the 


in the Hershey, Michigan Plant of 


THE WOLVERINE ELECTRIC COOPERATIVE 


FARBANKS-MORSE 3500 H.P. DU 


Safeguards 
Engine Investment 


with RIGHT Type of Temperature Control 
for LUBE OIL and JACKET WATER 


For each engine or air compressor there is a “best temperature for 
the lube oil and cooling water’. To insure that temperature at ail 
times regardless of variations in load or seasonal changes in tem- 
perature of water supply, install Powers Thermostatic Regulators. 


Powers Regulators have been time tested and proven reliable 
on many large and small installations. ACCRITEM Regulators and 
FLOWRITE Valves shown at left are unsurpassed for dependable 
control of large size valves. For smaller engines Powers No, 11 
Self-Operating Regulators have been widely used for many years. 
Either of these controls can be applied to your present engines if 
they are not already protected. 


For the Right type Control for Your Engines or Air Compressors— 
contact Powers nearest office or write us direct. (b68) 
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H POWERS ACCRITEM 
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THE POWERS REGULATOR COMPANY 
OVER 60 YEARS OF AUTOMATIC TEMPERATURE CONTROL. nee 
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in current issues of 
amenich’s miGht 
Though the machine had existed OF more than century. enade it come 
of age: From his invention of the practical jamp in 1879 he went on 
erect one of the most important industrial suructures ever puilt—the Peart Sureet central 
power station. This station was the forerunnet of an industry which, source of 
light and power changed tne whole course of world development: ad 
Electricit really besa" to make inselt felt Americ® about 1900. BY shen, the 
average worker had gained the electrical equivalent of two tireless 
helpers: Today: the equivalent of 240 men help him on his job. In this one dramatic 
: fact is the yndertyins reason [oF our vast production capacity and high living srandards. ae 
a progress in efficiency and capacity the days of pearl Street porders 
on ihe fantastic. FOF example, is now bein’ puilt which will have 
. rore than 2,000 times the capacity of one of the Pear! Street dynamos- And the c-E ne 
poiler which will supply steam fo this giant will be 3s high 15-story puilding— 
with gotal volume greater than that of the entire pearl Street station and Edison's 
Menlo Park Laboratory combined: 
this C-E Boiler. fyrthermore> wilt use tess than % of pound to produce 
a of erectricitY- compared with 10 pounds at pearl Street: To iustrate : 
the significance of this achievement suppose ait the power in this country today were 
generated at Peart sureet’s efficiency: Then. utilities would have consumed 2.4 billion 
tons. of the 478 million sons actually ysed in 1953. At present day fuel prices, 
this would have meant additional fuel costs of 47.7 billion dollars. j 
in this of celebration of Light's piamond jubilee, Combustion Engineering 
jong associated with progress in power generation proud pay tribute the | 
great and growin’ electric utility industry 7500 anniversary of the invention 
hat made ait possible: 
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ALL the answers to sump pump selection! 


4000 standard 
combinations at ip 
your fingertips 


Sample pages from bulletin 


SUMPMASTER 


SELECTION right now 


TOTAL IN FEET 


400 wo | | | | | 


the one pump for : 
job from 4000 standard 


BJ Sumpmaster combinations . 


Capacities 
ads: 


10 to 2600 GPM 
20 to 300 ft. | 


all. conveniently, concisely 
shown in easy selection charts 


in this new 20-page bulletin. 


SUMPMASTER 
DIMENSIONS 


You can draft exact specifications 
without a minute's delay. No 


Code Numbers 5073 to 5146 
no correspondence neede. 
CODE new BJ Sumpmaster 
91285) 9-5" | 12%) 12 | 15%) 1 10) 8% 
8-1" | 12%) 12 | S| 15%) 1 6%/ 10) 8% 
$1275| 12 | 15%) 1 6% 
$1905) 124/12 | 15%/ 1 6% BYRON JACKSON CO. PUMP DIVISION 
| si on P.O. Box 2017, Terminal Annex, Los Angeles 54, California 
124/12 | 5| 12 6x Send me copies of your new BJ Sumpmaster 
$1985; 7-11" | 12%) 10 | 6] 15%) 1 6% 
$1978) 7-11" | 12%) 10 | 6) 15%) 6% 
Title 
AVAILABILITY right now 
No special engineering or custom production 
delays are involved. Delivery can be made from Addr fi ee 
Los Angeles, California, or Lawrenceburg, Indiana. 
Ordering is made easier by simple coding 


which eliminates detailed 
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$047 | $048— | | 
| 20m" | 20m") ] 
DIMENSIONS righ/ now 
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ESTABLISHED 1888 


SPEED 


Offset Drive—Single, ‘ 38 sizes, ratio 6:1 
Double and Triple Reduc- to 450:1, with .3 
tion. Also Double Reduc- ) to 347 horsepower. 
tion, Straight Line Drive. : Right or left hand 
110 sizes, ratio range from assembly. Also 
2:1 to 370:1, and from .5 available vertically 
to 4700 horsepower. These motorized, 

reducers are either right or 
left hand assembly. 


CONTINUOUS-TOOTH 


Horizontal Drive 


SPIRAL BEVEL-HERRINGBONE 
SPIRAL BEVEL-HELICAL 


15 sizes, ratio 1:1 to 6:1, 
.14 to 336 horsepower. 
Horizontal drive; right 
or left hand assembly. 
Vertical drive; slow 
speed shaft extending 
upward or downward. = = Horizental or Vertical Drive 
33 sizes, ratio 8:1 to 1100:1, % to 
75 horsepower. Horizontal drive; 


SPIRAL BEVEL GEAR right or lett hand Vertical 
“7a rive; slow speed extending up- 
PLANETARY ward or downward. 


8 sizes, ratio 5.66:1 to 

100:1, .04 to 15.6 horse- 

13 sizes, ratio 19:1 to 400:1, 3 power. Horizorital drive; 

.13 to 72 horsepower, Horizon- right or left hand assem- 

tal drive; right or left hand as- ee bly. Vertical drive; slow 

sembly. Vertical drive; slow °2% speed shaft extends up- 
speed shaft extending upward «age ward or downward. 

or downward, ar. Sizes 17 to 33 inclusive 

: have detachable bases 

or feet, are adaptable to 

ae horizontal or vertical ap- 

HELICAL- Bas plications, convertible 

WORM GEAR =e ~—s from one to the other, or TYPE “‘s” 
Herizental or Vertical Drive =e may be used without WORM GEAR 


bases to suit particular 
installations. 
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18 sizes, ratio 87:1 
to 10,000:1, .004 to 
60 horsepower. Hor- Ee 

izontal drive; right 
or left hand assem- 


10 sizes, ratio 6:1 to 
100:1, .30 to 206 horse- 
power, Horizontal drive; 
right or left hand assem- 
bly. Vertical drive; slow 


bly. Vertical drive; ¥ ; speed shaft extending up- 
slow speed shaft ex- Ss ward or downward. 
tending upward or 


downward, 


35 sizes, ratio 10 to 
1200:1, % to 75 horse- 
power. This arrangement 


: 13 sizes, ratio 6:1 to 
“a 100:1, ¥% to 30 horse- 


= power. Horizontal drive; of gears secures large 

‘ right or left hand assem- speed reductions without 

“J slow sacrificing efficiency and 
spe shaft extends up- compactness. 
ward or downward, 
3 WORM GEARMOTOR 

TYPE "W" TYPE 
Horizontal or Vertical Drive 

GEARMOTOR 

3 GEARMOTOR REDUCER REDUCER 

TYPE “M"—Horizontal or Vertical Drive TYPE "MR" 

iy 35 sizes, ratio 10:1 to 1200:1, % to 75 horse- Assembled on baseplate with coupling. 

sy power. Horizontal drive as shown. Vertical drive; 4 A packaged unit in 35 sizes. Ratio range 

* slow speed shaft extending downward only. : 10:1 to 1200:1, % HP to 75 HP, 


GEARMOTOR REDUCER 
TYPE "MG" —Horizontal or Vertical Drive 
35 sizes, ratio 10:1 to 1200:1, % to 75 horse- 
power. Horizontal drive as shown. Vertical drive; 
slow speed shaft extending downward only. 


¢ ek 
TYPE WORM GEAR 
DOUBLE WORM GEAR 5 
“a Far Horizontal or Vertical Drive ae 
Horizontal or Vertical Drive 
rf 
«a 
4s 


300 North Sierra Madre Villa, Pasadena 15, California 


For leak detection applications where the utmost in 
sensitivity is required, Consolidated’s new Model 
24-110 Leak Detector meets the most stringent re- 
quirements. The latest addition to the Consolidated 
leak detector line is a modification of a high precision 
instrument built by CEC for the Atomic Energy Com- 
mission. Operating on the mass spectrometer principle 
made famous by CEC’s widely used Model 24-101A 
industrial leak detector, the sensitivity of the 24-110 
has been multiplied by a factor of 10 through ad- 
vanced electronic techniques. Its uses include testing 
of both evacuated and pressurized equipment, reveal- 
ing the existence or the absence of leaks, finding the 


locations of leaks, and determining the rates of leakage. 
Outstanding features include: an audible alarm whose 
sound-pitch varies with the magnitude of the leak; an 
accessory sampling probe for rapid pressure-system 
leak testing; a selector switch that provides six ranges 
of sensitivity; a visual leak-rate meter capable of in- 
dicating the presence of | part helium in 2,000,000 
parts air. Compact, self-contained and mobile, Con- 
solidated’s new Model 24-110 Leak Detector is a per- 
fect tool for highly critical applications such as 
detection in ultra high vacuum laboratory equipment, 
leak-checking of TV color tubes, and safety control in 
nuclear material manufacturing. 


Request Bulletin CEC 1838-X7 


Wide range of sensitivity 
now available with CEC 


Quality control in TV color tube production. 


Models 24- 101A and 24-110. Leak detection for ultra-high vacuum equipment. 


CORPORATION 


FOR SCIENCE AND INDUSTRY 


Sales and Service through 


Consolidated Engineering CEC INSTRUMENTS, INC., subsidiary 


with offices in: Pasadena, Atlanta, Chicago, Dallas, 
Detroit, New York, Philadelphia, Washington, D. C. 
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, is usually determined from the standpoint of 
just sheer bulk. The elimination of costly, useless dead- 
weight in closed die forging emphasizes the intensified 
structural strength and added part durability obtainable 
by this method of production. Forging compacts the grain 
structure, kneads the steel fibers into a dense mass of flaw- 
less part strength. Metal quality can be developed to the 
exact degree required to meet a specific service condition. 


The process of examining the problem of deadweight can 
be easily checked with the aid of Problem Parts Charts 
for Design Engineers, Production Executives, Metallur- 
gists and Purchasing Agents. With these aids and consul- 
tation with a forging engineer, you can obtain the correct 
combination of strength and quality without deadweight 
as well as the many economic advantages of forgings. The 
forging engineer can also acquaint you with new cost- 
reducing techniques for the production of many so-called 
“impossible-to-forge” designs. Call a forg- 


don’t need “Deadweight” tom 
make them TOUGH and STROMS 


DEADWEIONT. 


DEVELOPMENT OF 
COMPACT 

OF PORTABLE 
DRAULIC GUILL 
TINE INCLUDED 
FORGING THAT ol 
DUCED OVER-AtL 


Forged part: 


without obligation. 


EXCESSIVE WEIGHT NOT NECESSARY FOR A 
STRONGER PART, This 405 |b. forged |-Beam Equal- 


izer replaced a former 800 Ib. unit; saves 395 Ibs. 


of metol, yet is actually a stronger part. : 


CHANGING TO DROP > 
FORGING, PRODUCT 
NOW WEIGHS 28 LBS. nd 
LESS. Manufacturer of 

this Plate Grip for iad 
handling steel plate obtained the extra benefits Z| 
of safety and strength without increased cost. 


DROP FORGING 
ASSOCIATION 


605 Hanna Building 


EVELAND 15, OH! 


ing engineer to assist you with any of your 
part design analyses—he symbolizes service 


required fatigue 
and stress 
and facilitated in 
ducing dead 
without sacriticing 
structural 


This book tells why forgings are used for 
the toughest work loads. Engineering, 
production and economic advantages 
obtainable with closed die forgings are 
presented in this reference book on forg- 
ings. Write for copy today or attach 
coupon to your business letterhead. 


A New full color 33 min., 16mm. 
Movie entitled, “Forging in Closed 
Dies", reveals all aspects of the closed die forging 
process of forming parts. Represents over ten years of 
planning and research. Ic is available for industrial 
training, sales training, instruction in engineering 
and metallurgy courses at the college level, and for 
technical, industrial and engineering societies. 
Write for information about loan of film without cost. 


DROP FORGING ASSOCIATION 

605 Hanna Bidg., Cleveland 15, Ohio 

— How ‘or! m es Propert 

1953 Edition. 
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Fairbanks-Morse 
will also continue 
to supply electric 
motors in old 
NEMA frame sizes. 
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The new NEMA Standard for electric motors is a significant 
sign of progress to all industry —More Power in Less Space. 


But progress —to be lasting — must be built brick by brick 
For more than a century, Fairbanks-Morse designers have 
held to the ideal of more performance in less space. They 
have produced outstanding advancements in the design of 
diesel engines, pumps, scales, locomotives and the many 


_ NEW FAIRBANKS-MORSE GUARDED DRIPPROOF MOTORS _ 


other products that feature F-M exclusives. Fairbanks- 
Morse electric motors built on this basic F-M engineering 


philosophy are continuing assurance of operating economy 
and efficiency. 


Look for the electric motor that stands on this Fairbanks- 
Morse solid foundation of design progress. It carries the 
Fairbanks-Morse Seal of Quality. 


wu Guarded, dripproof 
construction keeps fall- 
ing objects and dripping 
liquids out of motor in 
any mounting position 
—meximum motor pro- 
tection under conditions 
of wet or dirty operation 
—indoors or evt. 


Exclusive Fairbonks- 
Morse feature that pro- 
vides @ virtyally inde- 
structible one-piece rotor 
—homogeneous, free 
from flaws and gas in- 
clusion for maximum 
strength and lifetime 
service. 
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&) Oversized, precision 
ball bearings in spacious 
housings, sealed against 
grease leakage. Contain 
ample lubrication for ex- 
tended periods of rugged 
service. Convenient 
flushing and re-lubricat- 
ing available if desired. 


= 


Or-m exclusive de- 


sign eliminates hot spots. 
Cooling outside air is 
drawn into moter 
threugh openings in 
lower portion of both 
bearing arms and circu- 
lated through cored pas- 
sages in the frame. 


Double-end 
Ventilation 


(5) New, gasketed, cast 
iron conduit bex permits 
easy pulling of cables 
without insulation dem- 
age. Fairbanks-Merse 
exclusive: recess feature 
allows elimination of 
conduit box where spece 
is limited. 
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Here’s why 


Peerless Cloth gives you 


faultless reproduction... 


VERY HIGH IMAGE DENSITY: The high silver content of 
the emulsion, made to Peerless’ own formula and care- 
fully quality-controlled, gives deep rich blacks and good 
clean whites in striking contrast. Copies linework 
sharply and clearly, including very fine pencil lines. 
Reproduces all letters and numerals without filling. 


GREATER TRANSLUCENCY: The highly transparent base 
fabric, obtained by friction-calendering fine quality 
long-staple cotton cloth, is made evenly translucent by 
applying a waterproof plastic coating. Translucency is 
carefully checked for uniformity over the entire area 
and from roll to roll. Result is clear, sharp reproduc- 
tions by either blueprinting or the diazo process. 


PEERLESS PHOTO PRODUCTS, INC. MB 


Shoreham, L. I., New York 


a sample of Peerless Reproduction Cloth. 
| | TRU-FLEX {| | PROJECTION 


NAME 


COMPANY 


ADDRESS . 
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Please ask your distributor nearest me to send me 


BETTER WEARING PROPERTIES: Peerless Cloth is more 
flexible, won’t crease or crack or abrade even under 
severe handling. Doesn’t curl up at the edges no matter 
how many passes it makes through the printer. Erases 
easily, has a good tooth for redrawing after eradication, 
and takes ink readily without feathering. Extremely 
high bond-strength insures that neither the emulsion 
nor the sub-coating will peel from the base cloth dur- 


ing processing. 


Peerless Cloth is available in white or in blue, 
coated with either Tru-Flex standard-speed emulsion 
or Projection high-speed emulsion. Its quality is care- 
fully checked at each of 46 manufacturing operations. 


Your Peerless 

distributor will be 

glad to supply 


Peerless Cloth 
to test in your 
own plant. 
Call him, 

or mail the 
coupon at left. 


uction. 
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the country — are lite 

designed forthe job 


You'll find that versatility is an inherent quality 
in B-L's design for furnace walls and arches. 
Thermal problems—erosion hazards—de- 
sired end results—are factors that govern 
the final design. That’s why you see so 
many B.-L installations through industry. 
After all, they provide long, depend- 

able service at a low, low cost. 

More information? Write today. 


*REGISTERED TRADE MARK 


AND BIGELOW-LIPTAK EXPORT CORPORATION 


UNIT-SUSPENDED WALLS AND ARCHES 
Ju Canada: WGELOW-LIPTAK OF CANADA, Jorente, Onlarie 


ATLANTA + BOSTON » BUFFALO + CHICAGO » CINCINNATI © CLEVELAND + DENVER » HOUSTON + KANSAS CITY, MO. « LOS ANGELES » MINNEAPOLIS « NEW TORK 
PITTSBURGH + PORTLAND, ORE. + ST. LOWIS © ST. PAUL © SALT LAKE CITY © SAN FRANCISCO » SAULT STE. MARIE, MICH. » SEATTLE + TULSA » VANCOUVER, B.C. 
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ake any bins Sin Meta) 
Nose desig em. This By fr "ace a 
ne “ontrols expan, ting 


Hundreds of thousands of installations prove ...e 


FAST’S Couplings are FIRST! 


their original design has been maintained without 


There’s no stronger endorsement of Fast’s Cou- 
basic change or sacrifice in size or materials. Fast’s 


plings than the close to three-quarter million 
Couplings installed in the 33 years since their de- 
sign revolutionized the power coupling business! 


Trouble-free performance that saves down-time, 
maintenance, and money led to that record. And, 
whatever your coupling applications, it’s a guaran- 
tee of what you can expect from Fast’s! Fast's 


Couplings give you lowest cost per year . . . because 
they usually outlast the equipment they connect. 
And Fast’s Couplings give you the benefit of 
Koppers free engineering service . . . assuring you 
of the right coupling for any job and the right solu- 
tions to tough coupling problems. 


Write today for full details to KOPPERS COMPANY, 


Couplings give you rugged construction . . . because 


S THE ORIGINAL 
® 


FASTS Couplings 


KOPPERS COMPANY, INC., Fost’s Coupling Dept., 360 Scott St., Baltimore 3, Mc. 
Division also supplies industry with American Ham- 


mered industrial Piston and Sealing Rings, Koppers- 
Elex Electrostatic Precipitators, Aeromaster Fans 
and Gas Apparatus. 


Products Sold with Service 


INC., Fast’s Coupling Dept., 360 Scott St., Baltimore 
3, Maryland. 
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BRUNING TRACING PAPERS 

1. Improved Translucency. More translucent 
than ever because of an improved trans- 
parentizing agent and technique of appli- 
cation. 

2. Greater Permanence. Excellent aging quali- 
ties, less brittle. Assures good prints at future 
dates. 

3. Better Inking and Penciling. Perfect ink- 
taking qualities and exactly right for pencils 
of the hardest grades. 

4. Easier Erasures. Less danger of damaging 
surfaces by even repeated erasures. 

§. Minimum Leaching. Improved appearance 
of prints because papers will retain trans- 
lucency even where drafting tape has been 
used. 


New Advances in Manufacturing Techniques, Plus 
Improved Ingredients, Bring You Important Benefits! 


There’s no mistake about it—the quality of your 
drawings and prints depends largely on the quality 
of the tracing papers and cloths you use. That's 
why it will pay you to try the new, remarkably im- 
proved Bruning Papers and Cloths. They cost no 
more, yet offer you the means of making tracings 
and drawings far easier and faster, getting cleaner 
and sharper prints. 


BRUNING TRACING CLOTHS 
1. Better Translucency. Improved base cloth 
and new exclusive coating formula provide 
unsurpassed translucency. 


2. Greater Permanence. Now have the finest 
aging qualities. 

3. Better Ink and Pencil-Taking Qualities. Spe- 
cial, all-purpose cloth in this line will take 
either ink or pencil, and will take pencil 
hardness through 8-H. 


4. Safer Erasures. Solvents can be used without 
damage to surfaces. 


5. Water Repellent. The two water-repellent 
cloths can be worked on in hottest weather 
with no damage to surfaces from sweaty hands. 


Prove These Benefits to Yourself by Taking Advantage 
of this Special Introductory Offer! 


Just mail the coupon together with one dollar, 
and you will receive, in return, a 5-yard, 36- 


rior results you obtain will be typical of the 
entire line. Free sample sheets of the new, im- 


inch roll of our leading, all-purpose medium _ proved Bruning Tracing Papers and Cloths will 


weight tracing paper. Try the paper —the supe- 


Enclosed find $1 00. Please send me 5-yard, 
36-inch roll of your new, improved tracing 
paper at no further cost to me. 


Everything for the Engineer, 
Architect and Draftsman 


CHARLES BRUNING COMPANY, INC. 4700 Montrose Ave. Chicago Ill. 


be sent upon request. 


Charles B: 
4700 4i, Ill. Dept. 313 


Name. Title 

Company 

Address. 

City. -Zone____State__ 
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48-inch diameter 
positioning table 


Yes, Cone-Drive shaft mounted speed reducers save 
weight and simplify design because of their unique 
double-enveloping worm gears. Three standard sizes 
currently available from stock, 2, 2% and 3 inch 
center distance, in pinion under, pinion over or 
vertical shaft models enable you to pick the right 
reducer for your application. Standard reduction 
ratios range from 5:1 to 60:1 with additional speed re- 
ductions readily available when the motor is con- 
nected to the input shaft with vee belts or pulleys. 


Machine Products Corp., Detroit, improved its 36 
and 48-inch diameter Rotab precision positioning 


DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 


WITH HIGH CAPACITY, SPACE AND WEIGHT SAVING 
CONE-DRIVE SHAFT MOUNTED SPEED REDUCERS 


COMPLETE ENGINEERING DETAILS ARE AVAILABLE IN BULIETIN CD-323. IT'S FREE FOR THE ASKING. 


GEARS 


C.D 
shaft mounted reducer 


1” hp flange 
mounted motor 


tables with motorized Cone-Drive shaft mounted 
speed reducers. These were added to the two Cone- 
Drive gearsets already used on the Rotab to give 
fast, smooth table tilting and eliminate operator 
fatigue when the table is operated continuously for 
precision checking or machining. 


You too, can improve your product's performance, 
cut manufacturing costs, simplify maintenance and 
streamline its appearance with a space saving Cone- 
Drive shaft mounted speed reducer, motorized or 
standard drive. For motorizing, a bell housing accom- 
modates standard NEMA C-type flanged motors. 


7171 E. McNichols Road + Detroit 12, Michigan 
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48 
ONE. 
= = ton, Michigan Tool Comping 


boiler... 


Duracrete Block Company, Inc., Hooksett, New Hampshire. 


@ Anyone would find it difficult to prove to Dante V. Donati, Manchester, 
New Hampshire, that Kewanee Reserve Plus Rated Boilers do not pay 
dividends. That’s because he discovered it the hard way. First, he bought 
an ordinary boiler for his plant at the Duracrete Block Company. He oper- 


ated it one year, and then . . . but let him tell the story— 


“We installed an ordinary boiler and found it to be inadequate. We then 
purchased a Kewanee Unit. Our production was stepped up more than 100% 

. with fuel costs cut in half. Maintenance cost is extremely low. The quality 
of our product has improved because of lower moisture content due to ample 


steam for processing.” 


| 4 Judging from Mr. Donati’s experience it just makes sense that it’s money in 
‘ the bank to follow the Kewanee Reserve Plus Rating Plan in selecting a 


| boiler. So when you choose a boiler, know these important facts: 


1— Boiler rating must be based on nominal capacity, not maximum capacity; 

2—Boilers must have sufficient built-in reserve to meet changing demands; 

3—Boilers must have sufficient capacity to operate at "cruising speed,’ not 
maximum speed at all times; ° 

4—Like examples must be considered in comparing boilers. Don't be 


confused by vague technical claims. 


Choose Kewanee and cut fuel costs—lower maintenance—reduce breakdowns 


—get longer boiler life. 
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production 


Here is No, 85-60 Kewanee Oil Fired Boiler-Barner 
Unit installed at the Duracrete Block Company. 


Division of American Radiator & Standard Sanitary Corpor atinn 


Serving home ond industry American Standard American Blower 
Church Seats & Watt Tie Detrost Controls Hewanee Bovters 
Ross Exchangers Sunbeam Au Conditioners 


YOU can depend on KEWANEE 
engineering 
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To Meet All Your Fittings Needs 
With an Unsurpassed Range 
of Sizes and Materials 


TO MARK PROGRESS 


LARGE DIAMET 

FLANGES 
UP THROUGH 
20 FEET O.D. 


BUTT 
WELDING 
FITTINGS 


ASA 
FORGED 
FLANGES 


FORGED 
SCREWED OR 
SOCKET WELDING 


FITTINGS 


T.E.M.A 
HUB & RING 
FLANGES 


LONG 
WELDING 
NECKS 


LARGE 
DIAMETER 
FLANGES 
AND RINGS 


: 
ae 
aa 
Available in... 


To Meet Your Entire Fittings 
ies Needs with a Line Complete 
In All 6 Major Types : 


INCH 


24 INCHES 
For dependable service that results from an ideal 
combination of broad line and ample stock... 
iS specify and buy LADISH... the Controlled Quality 
p,inct line that offers a complete range of sizes, types, 
4 INCHES weights, pressure ratings and materials needed for 


virtually any piping installation. Your local Ladish 
distributor’s ample stock is backed by complete fac- 
tory inventories to keep your piping jobs on schedule. 


So, for complete service in fittings... specify and 


6 INCHES 


buy LADISH. 


For your new 304-page Ladish Fittings Catalog, No. 55 


contact your Authorized Ladish Distributor, 


your local Ladish District Office, or write 


INCH 
THROUGH 
24 INCHES 


to Ladish Co., Dept. ME, Cudahy, Wis. 


THE COMPLETE ontrolled Qialily FITTINGS LINE 


‘PRODUCED TO ONE STANDARD OF UNSURPASSED QUALITY 


~LADISH CO. 


CUDAHY, WISCONSIN 


MILWAUKEE SUBURB 


UP THROUGH 
20 FEET 0.D. 


Offices New York Buflalo « Pittsburgh « Ci und « Cheogo « & Paul 


St Lous Atlanta Houston Tulsa Los Angeles San Francuco Havana « Meso City Branttord, Ont 


Conplele 
eee 
i 
4 
: 
: 
4 
‘d 
> 
= | 
STAINLESS AND ALLOY STEELS, 
i 
AND ae 


Mc Kinney East Fork Trinity River 


Princeto® @ Farmersville 
lovon Lake 
@ LAVON DAM 
Wylie @Royse City, 
Rockwall 
UW “Garland 


Dallas 


| 


Mesquite 
@rorney 


Gate drives at Lavon Dam include Link-Bele 
parallel shaft and worm gear drives as well 
as roller bearing pillow blocks. Caldwell 
Foundry & Machine Co., Birmingham, Ala., 
furnished the twelve hoists. 


At Lavon Dam, Link-Belt enclosed gear drives and bearings help 


provide flood protection and 


water conservation for north Texas 


‘ e control the whims of the Trinity River, the U. S. 
Army Corps of Engineers is building a network of 
dams. One of these—Lavon Dam across the Trinity's 
East Fork—provides water supply for ten north Texas 
towns and protects 50,000 acres of farmland down- 
stream from floods. 

Power to raise and lower 40 x 28 ft. gates in Lavon’s 
spillway section is supplied through Link-Belt en- 
closed gear drives and roller bearings. This efficient 
power transmission equipment was selected for its 
proved ability to maintain year in, year out dependa- 
bility under all types of atmospheric conditions. 

Next time you're faced with a drive or conveying 
job, get in touch with the Link-Belt office near you. 
Ask for a copy of the new Link-Belt Standard Products 
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Catalog No. 950. Or you can get this 340-page book 
on power transmission, conveying and elevating prod- 
ucts by writing Link-Belt Company, Dept. AV, 307 
N. Michigan Ave., Chicago 1, Ill. 


LINK{©: BELT 
One source . . . one responsibility for materials 
handling and power transmission machinery 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., 
Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales 
Offices, Stock Carrying Factory Branch Stores and Distributors in 
All Principal Cities. Export Office, New York 7; Canada, Scarboro 
(Toronto 143); Australia, Marrickville, N.S.W.; South Africa, 

Springs. Representatives Throughout the World. 13.634 
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The Mew 140° Cot. OR Free, 
Made ky Caterzifio: Cor, 


19.54 Cheyer Duhine 4.door, 2 
and Hanimission, 


International Harvester's 
New McCormick 141 Self-Pro- 
pelled Harvester-Thresher 


HELPS PROTECT PERFORMANCE 


Modern automotive equip t—airplanes, ping, window channels, lubrication wicks 
cars, trucks, tractors, Diesel and marine ... American supplies felt in sheets, strips, 
engines, motorcycles—use felt to protect wicking, and in parts cut precisely to your 
many vital parts. This versatile and essen- blueprints, ready to install. There are 
| tial industriel material serves to seal out many types of felt; for maximum satis- 


" dust, dirt, water, seal in lubricants. Many faction, consult American for confidential 
ball bearings have felt seals which enable collaboration on designs and specifications 
the bearing to serve reliably for a lifetime for your various applications. Write on 
with the lubricant originally installed. your company letterhead for S.A.E. 


Other uses of felt include sound and thermal Felt Standards, including samples and 
insulation, vibration control, weather strip- specifications. 


American felt 
Com 


TRADE A MARK 


GENERAL OFFICES: 50,GLENVILLE ROAD, GLENVILLE, CONN. 

SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Rochester, Philadelphia, St. Lovis, 
Atlanta, Dallos, Son Francisco, Los Angeles, Portland, Seattle, Montreal. PLANTS: Glenville, Conn.; 
Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; Westerly, R. |. 

ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conr 


MEcHANICAL ENGINEERING 1954 - 19 


| 
| 
| 
"aE 
yo 


THE RECORD: 


1,204,300 $Q.FT. OF 
Cc. H. WHEELER 
SURFACE CONDENSERS 
IN THE DUKE POWER SYSTEM: 


BUCK STATION 


CLIFFSIDE 


C. H. Wheeler Steam Condensers, Air Ejectors, Circulating 
and Condensate Pumps are tried and trusted equipment in 
every new steam power generating station that Duke 
Power has built. Photos show some of the latest installa- 
tions in the new Buck Station where five C. H. Wheeler 
Surface Condensers are installed, ranging in size from a 
5000 sq.ft. house turbine unit to a 75,000 sq.ft. unit. All 
other steam stations on the Duke system are completely 
equipped by C. H. Wheeler. This equipment is designed to 
strike a sound balance between first cost, operating 
efficiency and maintenance costs. 


SOUTH CAROLINA 


There's progressiveness in C. H. Wheeler engineering 
that matches the expansion plans of a great utility like 
Duke Power. A new 95,000 sq.ft. Surface Condenser Unit 
and auxiliaries is now being manufactured for Dan 
River Station. 

The art of condensing steam and producing vacuum for 
the prime movers of industry has the seasoning of 50 
years of development at C. H. Wheeler. You can find no 
richer experience . . . no greater vision for the future of 
steam power generation . . . than at C. H. Wheeler of 
Philadelphia. ... HOW MAY WE HELP YOU? 


\ 
poses 
SURFACE LEN 
| NO. CONDENSERS 
RIVERBEND 2 85,000 
2 65,000 
2 60,000 
4 
1 50,000 RIVERBEND 
| 
2 33,000 | pill 
DAN RIVER 1 95,000 
a 
\ 
ve, 
| 


CIRCULATING "AND CONDENSATE PUMPS 


DAN RIVER 


| 


C. H. Wheeler 75,000 sq.ft. 
Surface Condenser and 
C. H. Wheeler Circulators 


C. H. Wheeler “Tubejet” Steam CH. Wheeler 5-stoge Condensate Pumps 
Air Ejector at Buck Station 


WHEELER: ig CcO., 19th & LEHIOH, PHILADELPHIA 32, PENNA. 


Mixed Flow Pumps Steam Jet Ejectons Vacuum Refrigeration 


uction. Mills Marine | ondensers cand Machin 


STEAM 
| 
ENO i = tt mee ‘ 
with a balancing standpi 
Sy 
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CH-type Lectrodryer capable of reduc- 
ing relative humidity to as low as 15% 
in Addressograph- Multigraph’s 2100 cubic 
foot test room. 


Temperature can be adjusted up to 100° F. 
Relative humidity can be varied anywhere 
from 15% to 95% in this Addressograph- 
Multigraph Corporation test room. 


Steam heat and steam jets supply high tem- 
peratures and humidities. A Lectrodryer* 
supplies the desert DRY relative humidities 
to as low as 15%. 


Lectrodryers are providing similar DRY- 
ness in industrial storage space, around proc- 
ess machinery and wherever air or other gases 
must be DRY. They can reduce dewpoints 
below —100° F ... drop relative humidities 


Duplicating Africa’s heat and humidity 
or Arabia’s desert DRYness any time! 


in England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
In Belgium: S. A. Belge Stein et Roubaix, 320 Rue du Moulin, Bresroux-Liege. 


the world they are sold. 


€ Addressograph-Multigraph Corporation, 
Euclid, Ohio, tests machines and supplies 
under extremes of temperature and humidity 
in this room. Thus, they can assure users that 
machines will function properly wherever in 


below 10%... handle pressures up to 6,000 
psi. Organic liquids can be dried to a moisture 
content below 3 or 4 parts per million. 


Give us the particulars on what you want 
DRY. Our engineers will study those facts 
and recommend a type and size Lectrodryer 
to do the job. 


Data Available: Write for Because Moisture 
Isn't Pink, a booklet describing Lectrodryers 
and telling what jobs they are perform- 
ing in industry. Pittsburgh Lectrodryer 
Corporation, 335 32nd Street, Pittsburgh 30, 
Pennsylvania. 


LECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT. OFF. 
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INSTRUMENT VALVES 


Lowest Cost 


+ 


Their 


Standardize on Edward instrument vaives— 
forged steel, yet their price is comparable to ordi- 
nary bar-stock valves. 

Edward instrument valves are top-quality in 
every design detail—easy-grip T-handle .. . 
bronze yoke bushing . . . forged steel one-piece 
outside screw yoke . . . forged steel corrosion- 


resistant EValized packing gland . . . EValloy 
13% chromium stainless steel stem-disk with 
needle point for close flow control . . . forged 


steel EValized gland bolts that swing out of the 
way for easy repacking . . . heat resistant die 
molded EValpak packing. 


And look at this versatility— 


ph = WATER, OIL or GAS PRODUCT PROCESS 
E 


Edward instrument valves fit into any piping system. 
Globe or angle, sizes %", %", %", %," and 77 

& HIGH TEMPERATURES or HIGH PRESSURES 
Rated up to 6000 Ib at atmospheric temperatures, or up 
te 1500 Ib at 1000 F. 

& STANDARD or CORROSIVE SERVICE 


Available in carbon steel or 13% chromium bodies 
and trim. 


TYPICAL USES 
Orifice Meters Regulaters 
Instrument Panels Gage Lines 
Oil Field Xmas Trees Drip and Drain Lines 
Hydraulic Systems Pressure Recorders 
Vent Lines Corrosive Lines 


Ge? the full story on Edward instrument valves —the lowest 
cost valves for their rating. Write for Bulletin 491. 


Edward Valves, inc. 


Subsidiary of ROCKWELL MANUFACTURING COMPANY 
1350 W. 145th STREET, EAST CHICAGO, INDIANA 


EAST CHICAGO, INDIANA 


Another GEV Product 


} 
es 
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The Dana Warp Mills 
took advantage of Life- 
Line Gearmotors’ 
compactness and oper- 
ating efficiency.Shown 
is a Life-Line Gear- 
motor driving a de- 
livery roll ona slasher. 


Close-Quarter Servicing No Problem 
when your drive is a Westinghouse Gearmotor 


Powering equipment at the Dana Warp 
Mills meant putting compact and depend- 
able drive units into cramped quarters. To 
meet space limitations, designers carefully 
selected gearmotors with minimum size and 
definite servicing advantages . . . they speci- 
fied Life-Line Gearmotors. 

Integral design of Life-Line Gearmotors 
provides maximum saving in space and 
means no intricate coupling or alignment 
problems. 

Inspection and servicing of Life-Line 
Gearmotors is simple. Sight gauges on both 
sides of gear case enable quick detection 


*Trade-Mark 


yOu CAN BE SURE...1F ITS (W): 


Westinghouse A, 


of oil level. The gear case is split horizon- 
tally and by removing a few bolts, the gear 
cover can be lifted clear of the unit. This 
simple operation makes all working parts 
accessible without draining oil or disturb- 
ing the unit mounting. Machine alignment 
remains true. 

Life-Line* motor features and tough, pre- 
cision-made Westinghouse gears combine 
to give Life-Line Gearmotors lasting stam- 
ina, even on the most rugged jobs. 

For detailed information, write Westing- 
house Electric Corporation, P.O. Box 868, 
Pittsburgh 30, Pennsylvania. J-07323 


VN 


~ 
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POINT 
STRENGTH 


performance 


from every 


TURQUOISE 
PENCIL 


thanks to 
100% *‘‘Electronic Graphite”’ 


Even the super-soft 6B sharpens perfectly 
and gi vad gpa ample point strength for vig- 
orous black strokes. The whole range of 17 
degrees of Turquoise is decisively superior 
in point strength to comparable degrees of 
other drawing pencils. 


Unmatched smoothness in all degrees is the 
sure result of the extreme particle fineness 
to which its 100% “Electronic” Graphite is 
reduced in Eagle’s patented, exclusive 
Attrition Mill. 


Blackness is appreciably enhanced because 
thousands more of the super-fine “Electronic” 
graphite particles are deposited at every stroke 
on the paper in denser lines that reproduce 
to perfection. 


Longer wear is inherent because 100% 
“Electronic” graphite and super-refined clay 
binder are combined at white heat into the © 
most closely knit, even-wearing ceramic struc- 
ture known in pencil leads, 


SEND FOR FREE SAMPLE, mentioning this mag- 
azine and the grade of pencil you want. 


EAGLE “CHEM! *SEALED™ TURQUOISE DRAWING 


EAGLE 


EAGLE PENCIL COMPANY 

New York * London 

Toronto * Mexico 
Sydney 


MECHANICAL ENGINEERING _ Sepremper, 1954 - 25 


: 
00 
BLACKNESS 
£42 


New York 17, N. Y. 


26 - Sepremper, 1954 


Beller becalse The entire valve, from hand- 


wheel to seat rings, is ruggedly constructed to with- 
stand rough and frequent usage. Body, bonnet, and 
yoke are sturdy castings with large radius fillets. Di- 
mensions and drilling of end flanges are in agreement 
with American Cast Iron Flange Standards. Stiffening 
ribs connect end flanges with the body neck to main- 


tain a rigid connection with piping. 


A wide range of Walworth Iron Body Wedge Gate 
Valves is available—through your Walworth Dis- 
tributor—from which you can choose the right type 
to meet your most exacting conditions. Saddle-type 
valves as small as %4-inch; low pressure valves for 
water and gas pipelines up to 36 inches. 

Whenever you need valves and fittings, choose 
from complete lines—in a variety of metals —manu- 
factured by Walworth. For more information, see 
your Walworth Distributor or write: Walworth 
Company, General Offices, 60 East 42nd Street, 


DISTRIBUTORS 


where it is desirable that the line fivid does 
not come in contact with the stem threads. 
Note the s for easy 


Manufacturers since 1842 


60 East 42nd Street, New York 17, N. Y. 


IN PRINCIPAL CENTERS THROUGHOUT THE woRLD 


WALWORTH 


MECHANICAL ENGINEERING 


A 
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; and Yoke) Iron Body Wedge Gate Vaive. 
OS&Y valves are recommended for services 
ing. Sizes 2 to 30 inches. 


THE VALVE THAT REVOLUTIONIZED 
AIR CYLINDER OPERATION 


You are looking at a cut-away section of the air control 
valve that has made air cylinder history —the Bellows 
Electroaire Valve. It, as much as any single factor, has 
been responsible for the terrific growth in the use of 
pneumatic circuits in production processes in the past 
ten years. 


W hy ? * First of all — it is a complete air control unit. Not 
only does it direct the high pressure air to the desired cylinder 
port instantly, without lag, but it regulates and controls the 
speed of the air cylinder piston. 


Second - while electrically controlled, it is not electrically 
powered. Instead of using heavy power solenoids to shift 
the valve, it uses the air it controls to do the work. Two sealed 
solenoids, hardly bigger than a thimble, act as “triggers” to 
release and direct the high pressure air. 


if hitd- the small sealed solenoids act on only 8 volts of cur- 
rent. There is no danger of solenoid burnout (in fact the 
control units are guaranteed against burnout). Wiring re- 
quirements in interlocked circuits are simple. There is no 
electrical hazard to either operator or machine. 


F ourt h * the Electroaire Valve is compact. No bigger than 
a package of king-size cigarettes, it fits into crowded quarters, 
or on moving machines. 


And finally — the Electroaire Valve is durable. Over a quar- 
ter of a million are in everyday use. Records of 30,000,000, 
40,000,000 even 50,000,000 cycles without repairs of any 
kind are common. 


Of course, the Electroaire Valve is a built-in feature of all 
electrically-controlled Bellows Aix Motors, but it is equally 
suitable for use with any conventional air cylinder up to 


bores of 414” - 5”. 
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CONTROLLED-AIR-POWER FOR FASTER, SAFER, BETTER PRODUCTION 


WRITE FOR THESE FREE BOOKLETS 


Bulletins EV-310 — and CL-50 — detailed in- 
formation on the Bellows Electroaire Valve 
and other Bellows “Controlled-Air-Power” 
Devices. Address: 

The Bellows Co., Akron 9, Ohio 

Dept. ME954, 


In Canada: Bellows Pneumatic Devices of 
Canada, Ltd. 
4972 Dundas St., West, Toronto 18, Ontario 


The 


Bellows 
Co. 


AKRON 9, OHIO 
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THIS 


Pounds 
per 


GENERATOR 


Gives Top Performance 
in a Leading Texas 
Petroleum Refinery 


RIGHT —> 
LONGITUDINAL 
SECTION THROUGH 
THE UNIT. 


PRINCIPAL DATA 
400,000 pounds per hour capacity. 


Fusion welded steam and water 
al drums designed for 700 Ibs. S.w.P. 


6-6" DIAMETER x 37'-0" LONG STEAM DRUM BEING 


° 
TRANSPORTED TO THE ERECTION SITE DURING INSTALLATION. Superheater delivers steam at 750°F. 


total temperature. 


Vogt builds a complete line of bent _Water cooled furnace. 


tube steam generators designed to burn solid, . . 
liquid, or gaseous fuels to meet specific op- Burners for Oil and Acid Sludge fuel. 


erating conditions. Write for bulletins. 


HENRY VOGT MACHINE CO., LOUISVILLE 10, KY. 
BRANCH OFFICES: New York, Philadelphia, Chicago, Cleveland, St. Louis, Dallas, Charleston, W. Va. 
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Before the United States Navy considers a ship as 
ready to take her place with the fleet, she is given a 
shakedown cruise. This cruise allows the Navy to 
check the ship from stem to stern and to make sure 
each working part is functioning properly. Exhaustive 
tests such as these assure the Navy that its ships can 
meet any emergency. 

In our modern plant each Keystone Steam Gener- 
ator is given a shakedown before it is consigned to 
your boiler room. The complete electrical circuit 
is checked to insure proper operation of all controls 
and the unit is then FACTORY FIRE TESTED 
with the specified fuel at the desired load conditions. 
Thus Erie City assures you of trouble free operation 
with your Keystone Steam Generator. 

Erie City gives you a true package . . . boiler, 

Each KEYSTONE Steam Generator is FACTORY : , 
‘ FIRE TESTED with the fuel and burner to be used burner, controls, draft equipment, all mounted, piped, 
wired . . . and FACTORY FIRE TESTED. Only 
basic field service connections are required to place 
your Keystone Steam Generator in operation. Every 
desirable advantage of modern power generation has 
been incorporated into the Keystone Steam Gener- 
ator. Bulletin SB-51 gives a full description of the 
Keystone’s many features. 


You can depend ou Ente- Clty Jor sound 
ERIE CITY IRON WORKS: 


STEAM GENERATORS + SUPERHEATERS + ECONOMIZERS + AIR PREHEATERS 
UNDERFEED AND SPREADER STOKERS + PULVERIZERS 
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PRO 


The new Leslie Lubrisoft® Packing now standard in all Leslie 
Diaphragm Control Valves is recommended for valve body 
temperatures up to 500° F. without external lubrication. When 
used with the Leslie thermo-isolating bonnet, it may be used for 
valve body temperatures up to 1050° F., eliminating need for 
external lubricators and isolating valves in most applications. 


LESLIE LUBRISOFT® 

PACKING "BEATS THE DEVIL” 
OUT OF ALL 8 MOVING 
STEM SEAL PROBLEMS 

Each of the several types of Lubri- 
soft split ring packing is specifically 
designed to maintain the low-friction 


stem seal against one or more of these 
deteriorative service conditions: 


1. Internal pressure, 
temperature and fluid 


2. Contamination 

3. Corrosion 

4. Electrolytic Action 
5. Oxidation 

6. Extrusion 

7. Abrasion 

8. Friction 


Overall result is a standard, economical packing, with superior 
stem sealing properties and long service life. Precision fabricated 
to conform exactly to the deep stuffing box dimensions, the 
positive, split ring design makes fast replacement possible, 
without disturbing body or stem adjustment. 

Plan to reduce control valve maintenance costs by sending for 
Bulletin 5304 Diaphragm Control Valves. 


LESLIE CO., 287 GRANT AVENUE - 


LESLIE VALVES 


LYNDHURST, NEW JERSEY 


“STILL FAR AHEAD IN QUALITY AND PERFORMANCE” 
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FORMBRITE'S SUPERFINE grain structure enables Special Products Co. to buff this equipment in half the time necessary with ordinary brasses, 


New kind of brass called “FORMBRITE” cuts finishing costs 


The bright, lustrous finish you see on 
this fireplace equipment — made of 
FORMBRITE* sheet metal —is the result 
of a simple color buff that took about 
half the time previously required. 
FORMBRITE’S appearance after buffing 
speaks for itself. 

FORMBRITE’S superfine grain struc- 
ture provides a surface far superior to 
ordinary drawing brasses. In every 
case, it’s meant important savings in 
finishing costs...and improved prod- 
uct quality. 

FORMBRITE is readily formed, drawn 
or embossed . . . results in products 
that are harder, stronger, “springier” 


and more scratch-resistant. 


But don’t take our word for it. Read 
what others say about this specially 
processed drawing brass: 


Niagara Searchlight Corp. — “Cuts pol- 
ishing and buffing time on flashlight 
end caps 50%... plating and general 
quality are improved, too.” 

Aeroplane Tackle Mfg. Co. —“We cut 
polishing costs over 25% ...on several 
stamped products we get the required 
finish by a simple tumbling before 
lacquering or plating.” 

Sheaffer Pen Co. — “Savings in polish- 
ing costs are as high as 50°. Formbrite 


gives us a longer-lasting product.” 


Yet with all the plus values ronat- 
BRITE offers over conventional brasses 
it costs no-more. You can do it better, 
faster and cheaper with rormenite. 
Want a sample? More information? 
Write: The American Brass Company, 
Waterbury 20, Conn. In 
Anaconda American Brass Ltd., New 
Toronto, Ont. 8. Pat. om, 


an AnaconnA” product 
made by The American Brass Company 


: 


Winding temperatures are an important limitation upon 
the output of electric utility generators. They must be 
kept within safe limits to avoid damaging the insulation. 
Hence all generators have some method of cooling. Con- 
ventionally, the heat passes from the copper conductors 
in the rotor, through the insulation (which presents a 
formidable barrier to heat transfer) to the steel parts of 
the rotor body, and air or hydrogen is pumped through 
and around the rotor. It was realized long ago that more 
effective cooling could be obtained if some way could 
be found to remove the heat directly from the rotor coils. 

Some years ago generator engineers of the General 
Electric Company, Schenectady, New York, proposed 
making each turn of the rotor coils of two copper 
extruded shapes; one a channel, the other comb-like. 
Fitted together, they would make hollow passages for 
the hydrogen, which would be taken in through scoops 
on the surface of the rotor, and exhausted through out- 
lets some distance away, also on the rotor surface. In 
that way, the rotor could be quite uniformly and more 
effectively cooled throughout its length, and output 
greatly increased in relation to the physical dimensions 
of the generator. 


Model section of G.E. direct-cooled rotor for 
turbine-generator, Note intake scoop of left 
front, hollow copper conductors of extruded 
shapes, in center, exhaust outlet at right rear, 


Insert shows typical extruded shapes after 
milling by G.E. to provide circulation of 
hydrogen throughout the field coils. 


An important problem was found in the extruded 
shapes. Design requirements had to be adjusted to the 
opportunities and practicalities of the extrusion process. 
Today these copper shapes, 20 feet long, drawn and 
finished to strict specifications as to dimensions and 
straightness, are making it possible to remove four times 
as much heat as conventional systems, and to double the 
generator output with no increase in size... For full 
information on extruded shapes, see the nearest Revere 
Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere im 1801 
230 Park Avenue, New York 17, N.Y. 
Mills: Baltimore, Md.; Chicago and Clinton, I1l.; Detroit, Mich.; 
Los Angeles and Riverside, Calit.; New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, Distributors Everywhere. 


SEE “MEET THE PRESS" ON NBC TELEVISION, SUNDAYS 
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HIGH HOT 
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TableTop” Chains 
Cast Chains 


Leaf Chains 


Your Chain Belt Field Sales Engineer will be 
happy to help you select the size and type of chain and 
sprocket that will best suit your needs . . . provide 
the most efficient drive or conveyor at the lowest cost. 
Call him or mail the coupon today. 


CHAIN BELT COMPANY 
4765 W. Greenfield Ave., 
Milwaukee, Wisconsin 


I want information on chains for 
Send literature on: Chabelco Chains; Roller Chains; TableTop; Leaf 
Chains; [) Cast Chains; 2) Sprockets. (1) Have a Chain Belt Man call. 
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Ductile tron Crankshofts cast at The Cooper- 
Bessemer Corporation’s Mount Vernon, Ohio, 
foundry and machined at its plant in Grove 
City, Pa., for GMX-4 engines. The first of this 
model equipped with a ductile iron shaft was 
shipped in June, 1953. Cooper-Bessemer initi- 
ated development work on high test irons for 
crankshafts in 1935. Some mechanical proper- 
ties of ductile iron, compared with those of 
traditionally used for crank- 


forged steel... 
shafts .. . are shown below. 


HIGH 


Mechanical Properties, 


Wear Resistance 
and 

Castability 

make 


Comparative Properties 


Ductile Forged Steel 


Tensile Strength...... 
Endurance Limit (Smooth bar) 


Endurance Limit (Notched bar) 
Modulus of Elasticity....... 
Brinell Hardness .......... 


79,200 psi 80,100 psi. 
31,500 “ 35,000 “ 
20,750 “ 17,800 “ 
22,600,000 29,000,000 
220 170 


Ductile Iron an Ideal Crankshaft Material 


Wouldn’t you rather cast a crank- 
shaft than block forge it? 


Wouldn't your costs tumble for 
every unit with bearings cored out, 
counter-weights molded on, and 
the entire piece cast within toler- 
ances that reduce machining to a 
minimum? 


And wouldn't the excellent cast- 


ability, toughness, stiffness and ma- 
chinability of ductile iron bring 
you advantages like those brought 
to Cooper-Bessemer? 


Glance at the tabulation. You'll 
see a few reasons why Cooper- 
Bessemer concluded that ductile 
iron provides the best combination 
of properties offered by any mate- 
rial they have tested for crankshafts. 


peo 
The International Nickel Company, Inc. 
67 Wall Street, New York 5, N. Y. 
| Please send me a list of publications on: DUCTILE IRON. | 
Company. 
| Address. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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The damping capacity of ductile 
iron is excellent ... less than that 
of gray iron, but far superior to steel. 
Especially valuable in crankshafts 
is the relatively high “notched en- 
durance limit” of ductile iron. And 
another outstanding property is its 
resistance to mechanical wear... 
under lubricated or non-lubricated 
conditions, 

Combining the process advan- 
tages of cast iron and the product 
advantages of cast steel, ductile iron 
has, actually, many applications. 


Send us details of your prospec- 
tive uses, so that we may offer a 
list of sources from some 100 au- 
thorized foundries now producing 
ductile iron under patent licenses. 
Request a list of available publica- 
tions on ductile iron ... mail the 
coupon now. 


67 WALL STREET 
NEW YORK 5, N.Y 
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Pittsburg Plant of the Pacific Gas and Electric Company . . . 


...is an $80 million installation now nearing completion near Pittsburg, Calif. Its 600,000-kw capacity makes it the largest 
steam-electric generating plant west of the Mississippi River. This study in reflections is also a study in smoke stacks and 
their nozzles. Unusual in western installations, the 12-ft nozzles which top the four 212-ft-high stacks of the Pittsburg plant 
act much like garden-hose nozzles, channeling the smoke into a narrow forceful flow. The smoke, therefore, is forced high 
into the air and then dissipated, instead of settling into the lower atmosphere. Photo courtesy of Bechtel Briefs, June, 1954. 
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From Watt to What? 


Wuen The American Society of Mechanical Engineers 
was founded in 1880, the steam engine was barely one 
hundred years old. Although it was not the only ele- 
ment on which our present era of industrial civilization 
was based, Watt's steam engine—a prime mover prac- 
tically independent of geographical location and the 
vagaries of the weather and applicable in stationary ard 
mobile units alike—was of the utmost importance and 
significance. 

Prior to Watt's time, with the exception of pumping 
by means of the crude engines of Savery and Newcomen, 
men were forced to rely on wind, water, and animal 
power to supplement their own physical energy. Even 
the lathe and the sculpturing machines which Watt 
used in his own private workshop, now preserved com- 
plete in the Science Museum at South Kensington, 
were operated by foot treadles. So it may be said that 
man's emancipation from back-breaking toil and to a 
large extent from insufficient and limited production of 
the necessities of life began with Watt, who thus be- 
came, as H. W. Dickinson has asserted, “‘the virtual 
founder of the profession of mechanical engineering." 

Watt's right to be known as the founder of the pro- 
fession of mechanical engineering does not rest on the 
steam engine alone. Collateral developments in which 
he was associated or which his genius brought into be- 
ing, also qualify him for that distinction. He was in 
touch with the scientists of his day, and through him 
science and the mechanic arts were strongly and for- 
ever linked. He discovered, as had also his friend Joseph 
Black, the latent heat of steam and had determined and 
plotted the relationship between temperature and pres- 
sure of steam and ‘“‘thereby found the law by which they 
were governed, sufficiently near for my then purpose.” 
With him began the science of thermodynamics. 

Nor must we fail to note another of Watt's qualities 
that marks him as an engineer. His pumping engines 
were sold on the basis of the coal they would save, and 
hence it became necessary for him to test performance 
and measure fuel consumption which he expressed as 
the ‘‘duty’’ of the pump. To him we owe the power 
unit ‘‘horsepower’’; and its electrical counterpart was 
called the ‘‘watt’’ in honor of him. Of necessity he 
was compelled to devise instruments and regulating 
mechanisms, such as steam gages, the steam-engine in- 
dicator, and the centrifugal governor. 
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Watt and his contemporaries introduced a swift ac- 
celeration of change into the economic, social, and po- 
litical conditions of Western Europe and North America 
known as the Industrial Revolution. Although today 
we can agree with Crosby Field that ‘‘the engineer 
removes the need for slavery,’’ there were times and 
circumstances in the dynamic era which sprang into life 
with Watt's gift of power that appeared to threaten 
the best interests of those who eventually reaped the 
richest harvest of benefits from the abundance and uni- 
versal availability of cheap power, and to make them 
slaves, rather than masters, of the machine. Followers 
of Watt, particularly the mechanical engineers of the 
twentieth century, have gradually brought order and 
organization out of the social and economic chaos that 
characterized the opening decades of the Machine Age 
by applying sound engineering and humanitarian prin- 
ciples to problems born of change. 

The year 1955 will mark the bicentennial of the first 
steam engine in the New World, a Newcomen engine 
erected in New Jersey by Josiah Hornblower. It was, 
of course, soon to be obsolete because of Watt's improve- 
ments, but it serves as a reminder of the inevitable 
consequences to be expected of the dynamic economy 
which the Industrial Revolution brought about. The 
benefits of change have accrued to the common men of 
the Western World in their rapidly growing emancipa- 
tion from the hazards which nature has imposed on 
mankind since the dawn of civilization; yet these bene- 
fits of change generate their own hazards, such as the 
delicate dynamic balance they require of social and eco- 
nomic institutions, the essential artificiality of civiliza- 
tion itself, and, in engineering and industry particularly, 
a rapid obsolescence, the price paid for material progress. 
Especially is that obsolescence at work in the field of 
power; and as in the past, so in the future we may ex- 
pect change. 

And so, from Watt to what? Who knows? It is 
not as yet necessary to predict the decline of heat en- 
gines deriving their energy from the combustion of 
hydvocarbons, even though nuclear-fuel power plants 
are already in the experimental stage, and experimenta- 
tion is under way in the uses of solar energy, atomic 
batteries, and other marvels. But the extrapolation of 
past experience permits the reasonable expectation of 
greater engineering achievements, more power for doing 
man's work in the world, and further progress of the 
emancipation of mankind. 
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Titanium Technology in Mid-1954 


By H. T. Clark,’ J. P. Catlin,* 
and W. E. Gregg’ 


Rem-Cru Titanium, inc., Midland, Pa. 


A.tnovon the chemical clement titanium was dis- 
covered over 160 years ago (before chromium and vana- 
dium and less than 10 years after the discovery of molyb- 
denum and tungsten), it is only within the past 10 years 
that techniques have been developed which are suitable 
for its commercial production. Since 1948, however, 
when titanium was first made commercially available, 
its production has increased at a more rapid rate than 
that of any other metal, until today the industry has a 
capacity of 5000 to 6000 tons per year. In the next 2 
years this capacity is expected to increase to over 30,000 
tons per year. 

The extremely rapid development of titanium as a 
structural material, particularly in the aircraft and chemi- 
cal industries, has justified the elaborate and expensive 
techniques necessary for keeping the metal pure during 
uction. 

he resulting properties of titanium include low den- 
sity, high strength, good ductility, and excellent cor- 
rosion resistance, which combine to give it its greatest 
value in those applications where a high strength- 
weight ratio is important. 


Titanium Production, Melting, and Processing 


Titanium ores include rutile and ilmenite. While 
rutile (TiO,) is the easier to process, its availability is 
limited, with the result that most titanium is produced 
from the iron-bearing (FeTiO;) ilmenite available in 
large quantities in many areas in North America includ- 
ing Florida, New York State, and Canada. 

Most of the titanium produced to date has been re- 
duced from its ore by the process discovered by Kroll in 
the late 1930's and developed by the Bureau of Mines in 
the carly 1940's. The major steps in this process in- 
clude the following: 


1 Concentration of the ore to 90 per cent TiQy. 

2 Chlorination of this concentrate in the presence of 
carbon to form TiCl,, a colorless liquid. 

3 Reduction of the TiCl, with magnesium. This is 
done at elevated temperature in an inert atmosphere. 
Titanium sponge and magnesium chloride are the prod- 
ucts of this reaction. 

4 Removal of the magnesium chloride from the 
sponge by leaching and/or vacuum distillation. The 
magnesium chloride then may be reduced to magnesium 
for recycling. 

' Administrative Assistant, Research Department. 

-_" Leader, Mechanical Metallurgy Research. Assoc. Mem. 
ASME. 

* Assistant Director of Operations. 

Contributed by the Metals Engineering Division and presented at 
the Semi-Annual Meeting, Pittsburgh, Pa., June 20-24, 1954, of Tue 
American Society or Mecnanicat Enoinegas. (Condensed from 
ASME Paper No. §4—SA-66.) 
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Titanium alloys having excellent strength-weight 
ratios, good creep and fatigue properties, and a 
useful temperature range up to 1000 F are being 
produced commercially in tonnage quantities. 
Techniques suitable for grinding, machining, 
welding, and fabricating these alloys are pre- 


sented. 


The commercially pure titanium from the foregoing 
process is next crushed and characterized by melting a 
small sample and measuring its hardness. This hardness 
value is a measure of the purity of the particular batch 
and is used to determine into what particular alloy or 
grade the lot will go. 

Since titanium 1s extremely reactive at high tempera- 
tures, particularly above its a point, and will 
absorb not only oxygen and nitrogen but also react with 
all of the common refractories, it must be melted either 
in a vacuum or in an inert atmosphere. The furnace 
shown in Fig. 1 has been developed to accomplish this 


GAS 
PURIFIER 


FEED 

CIRCULATING 

PUMP 

WATER-COOLED 
MOLD 

VACUUM INERT 

PUMP GAS 
Fig. 1 Schematic of cold-mold titanium melting furnace 


required contamination-free melting. It is known as a 
“‘cold-mold furnace"’ and employs the following: 


1 A water-jacketed copper mold. 

2 Arc melting, using either carbon electrodes, rung- 
sten electrodes, or pressed titanium sponge (consumable 
electrodes). 

3 The whole unit including mold, electrodes, and 
sponge is contained in a closed system which is evacu- 
ated and flushed either with argon or helium. 

4 Alloying ingredients are added at this stage. 
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Table 1 Properties of Various Grades of Titanium 


-A-Type- — Alpha 
Alloy Plain strengthened 
A-55 A-70 A-110AT C-110M C-130AM 
Property sheet sheet sheet sheet rolled bar 
Ultimate tensile (1000 psi) s 90 125 130 150 
Yield (1000 psi) 65 80 115 120 140 
Elongation, per cent 25 20 15 15 20 
Reduction in area, per cent 40 
Proportional limit (1000 psi) 50 65 105 95 105 
Bend ductility (T) 1.5 2.0 3.5 2.0 Z. 
Chemical composition Commercially pure 


They are aluminum, manganese, iron, chromium, tin, 
and so on. 

5 In this process, since the molten sponge freezes 
immediately on coming in contact with the cold copper 
mold, the molten titanium is contained essentially in a 
shell of titanium. The titanium is, therefore, kept free 
of contamination from the mold materials as well as 
from the atmospheric contaminants. 


After melting, the titanium ingots are conditioned by 
grinding or turning and then processed into sheet, 
plate, rod, bar, billet, wire, simple forgings, and tube by 
practices and equipment similar to those employed in 
other metal-processing ‘industries. The formability of 
titanium and its alloys, particularly as applied to fabrica- 
tion, is discussed in a later section. 


Alloy Types 


Titanium has two crystal structures; alpha, or hex- 
agonal-close-packed below 1625 F; and beta, or body- 
centered-cubic between 1625 F and its melting point at 
3135 F. By selection of alloying additions, the metal- 
lurgist can control the structure of the resulting alloy 
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Fig. 2. Comparison of strength-weight properties and 
strength-temperature relationships of typical titanium alloys 
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which, in turn, controls its general properties. Alpha 
alloys have good strength and contamination resistance 
both cold and hot, are weldable, but have poorer forma- 
bility than other types. A-l10AT, an alloy contain- 
ing 5 per cent aluminum and 2.5 per cent tin, is an ex- 
ample of such an alpha alloy. 

While no beta alloys have been produced commercially, 
sufficient development work has ian done to character- 
ize these alloys as having excellent formability, welda- 
bility, and good strength at both room and clevated 
temperatures. They are more vulnerable to contamina- 
tion than other alloys and also require large amounts of 
strategic alloy additions. 

Until the recent introduction of the alpha A-110AT 
alloy, all commercially available alloys belonged to a 
third class containing bochh alpha and athe at room and 
service temperatures. Typica include good 
strength at room and intermediate temperatures, but 
lower strength at high temperatures, bend ductility 
between the alpha ill beta ones, and excellent forge- 
ability. Their contamination resistance at elevated 
temperatures is between that of the other two types. 
C-110M is an example of such an alpha-beta alloy. Ie 
contains 8 per cent manganese. These alpha-beta alloys 
may be modified further by strengthening the alpha phase 
with an alpha stabilizing addition at the same time some 
beta phase is stabilized to room temperature. C- 
130AM,‘ Ti-4Al-4Mn, is such an alpha-strengcthened 
alpha-beta alloy. 

Fig. 2 summarizes these strength-temperature relation- 
ships and also emphasizes the significant 
advantage of titanium over other structural metals at 
various temperatures. 

Typical room-temperature mechanical properties of 
Rem-Cru examples of these titanium grades are given in 
Table 1. 


Fabrication 


We already have seen the need for special reduction 
and melting equipment to protect titanium from other 
elements because of its high reactivity toward them. 
This strong bonding power of titanium, which is based 
on the fact that it is a “‘transition’’ metal with many 
more bonding electrons than other metals, such as mag- 
nesium and aluminum, exhibits itself in many other 
characteristics. Its high melting point is the result of 
this. So is the difficulty encountered in machining and 
grinding, where again it holds fast to all cutting and 
al structure, 


*The names of Rem-Cru alloys designate their c 
hus C-130AM 


their yield strength, and their alloying additions. 
refers to a combined alpha-beta alloy of 130,000 psi minimum yield 
strength containing aluminum and magnesium. Similarly, A-1l0AT 
refers to an alpha alloy of 110,000 psi minimum yield strength con- 
taining both aluminum and tin. 
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grinding tools and so chemically wears them away, 
and in sliding contact with itself or other materials— 
even glass—on which it seizes and galls. 

Grinding and Machining. Grinding and machining 
are good illustrations of the practical value and appli- 
cability of the ony, fundamental viewpoint. Stain- 
less steel is more difficult to machine than plain, low- 
carbon steel and this has been attributed to its high 
rate of work-hardening and low thermal conductivity. 
Titanium was found to machine about like stainless 
and also had low thermal conductivity. It was under- 
standable, therefore, that its relatively difficult machin- 
ability should be attributed, in part at least, to a high 
rate of work-hardening under the cutting tool. 
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A-70 


STAINLESS 


10 
0.001 


0.01 0.1 1.0 
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Fig. 3 True-stress true-strain curves for 18-8, Cu, A-70, 
C-110M, and Ti-7Al titanium and titanium-base alloys 


However, Fig. 3 shows that titanium and titanium- 
base alloys have relatively low rates of work-hardening. 
The explanation for the machining difficulties of titanium 
lies in other factors. Once properly understood, appro- 
priate corrective measures can be devised and taken. 

In grinding titanium, for example, initially it was 
found that the wheels wore away as rapidly as the work- 
piece. It was also noted by Tarasov me the Norton Com- 
pany that the abrasive grains, many times harder than 
any titanium metal, were heavily scored rather than 
broken off as in most metal grinding. Tarasov reasoned 
that a chemical reaction, similar to that occurring be- 
tween molten titanium and all known refractories, caused 
the scoring which added up to phenomenally fast wear. 

One solution is to lower the amount of heat put into 
the metal by lowering the wheel speed from the usual 
6000 sfm to 2500 sfm. This reduces the brilliant volu- 
minous spark stream to occasional relatively short 
sparks and, considerably more to the point, greatly in- 
creases the efficiency of grinding. 

Another is the use of a grinding fluid which presuma- 
bly inhibits the hypothesized chemicai reaction be- 
tween the abrasive grains and the titanium. This has 
been found to increase severalfold the benefit derived 
from the reduced speed, Water and CO, have been found 
to be worse than dry grinding and, with water-soluble 

inding fluids, the grinding efficiency was found to be 

igher the lower the water content. 

Recommendations for Finishing. Tentative recommenda- 
tions for finish surface-grinding titanium and the current 
alloys are as follows: 


1 Use open-grain aluminum-oxide abrasive wheels. 
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2 Use low wheel speeds of 2000-3000 sfm. This is 
the key to the success of precision-grinding titanium 
arts. 

, 3 Table speeds should be fast—400 to 500 ipm. 

4 Down feeds should not exceed 0.001 in. per pass if 
dimensional accuracy is important. 

5 Grinding should be done wet whenever possible to 
minimize the fire hazard. Avoid fluids which may con- 
tribute to the fire hazard. Use fluids such as rust in- 
hibitors which inhibit chemical reaction between the 
abrasive grains and titanium. 


In machining, the abrasive grinding grains are re- 
placed by cutting tools but titanium appears to react 
chemically with them just as readily. Other factors 
are of course involved but chemical reactivity is often 
associated with them. For example, as one result of 
these other factors, the bearing area of a titanium chip 
on the cutting tool has been found to be considerably less 
than is the case with steel. It is believed that this is 
one reason why excessive tool use is encountered during 
machining. Also, titanium’s relatively low modulus of 
elasticity and modulus of rigidity coupled with its high 
yield strength are believed to cause chatter in single- 
point turning operations. 

An associated phenomenon is the poor surface some- 
times obtained with interrupted cuts as in a milling ma- 
chine. When conditions are right—or rather, from the 
standpoint of the machinist, wrong—chips tend to alloy 
and weld to the cutter and, at the start of the next cut, 
to break off. 

The corrective measures then are to minimize the chemi- 
cal reaction between tool and work. One of the most 
effective ways to accomplish this is to reduce the tem- 
perature by the use of CO, coolant. 

Recommendations for Machining. Other general recom- 
mendations for machining titanium consistent with this 
chemical-reactivity mechanism include the following: 


1 Use slow speeds and heavy feeds. 

2 Donot allow tool to ride on work; minimum depth 
of finish cut: 0.003 in. Each tool must cut. 

3 Use efficient coolants (liquid CO.) or effective 
lubricants (sulphurized oil). 

4 Clear chips from work to prevent loading. 

5 Keep tool beneath the ard oxidized surface of 
forgings and bars. Do not allow the tool to emerge 
from work. 

6 Use sturdy equipment to avoid chatter. 


It is worth emphasizing that those organizations 
which have had to face up to and solve the titanium- 
— problems if they were to use the metal at all 
extensively—the jet-engine manufacturers—have been 
successful to the point where their titanium-machining 
oe are feasible in production on a relatively large 
scale. 

Sawing. Titanium and its alloys may be cut readily 
with power hack saws providing the same principles 
just discussed are employed. These include the use of 
3 to 4-pitch saws; matatain positive feeds of about 
0.010 to 0.015 in. per stroke; and hold speeds in the range 
of 25 to 35 fpm. It is also important to flood the work 
with a coolant so chips are washed away to prevent 
their being recut. Saw life also will be increased if an 
oxide scale is removed from the piece being cut by grind- 
ing before sawing. 

Welding and Brazing. 


Heating titanium — together 
in a vacuum quite effectively joins them— 


rst the oxide 
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skin is absorbed and then mere contact is sufficient for a 
strong bond. 

If the atmosphere is excluded by one of the noble gases 
or by other means (for example, vacuum or, as in the 
case of resistance welding, by the pieces being joined) 
joining of titanium to itself by fusion and resistance 
welding is accomplished readily. 

C-type alloys, however, are subject both to quench 
hardenability and to freezing segregation which tend to 
make their welds brittle. Postwelding heat-treatment 
may mitigate this embrittlement in some cases and still 
other expedients may develop or maintain ductility in 
C-type alloys. At this time, however, it appears that 
the A-type alloys usually will be employed be ductile 
welds are required. 

With a few notable exceptions, like silver and vana- 
dium, titanium forms brittle intermetallic compounds or 
phases with all its alloying elements. As a result, al- 
though joining to dissimilar metals by welding has been 
easy, the bonds invariably have been brittle and this 
has not been susceptible to correction by heat-treatment. 
Similarly brazed joints have been brittle, although silver 
has shown some promise in this respect. 

Heat-Treatment Response. The A-type materials do not 
show any heat-treatment response which increases 
strength. The C-type alloys, on the other hand, 
are quite quench-hardenable. The basic mechanism is 
that elevated-temperature heating produces more beta 
than at room temperature and some of this can be re- 
tained by more or less rapid cooling until, either during 
the quench or on subsequent aging, some of the beta 
transforms to alpha in such a manner as to strengthen 
the material. In the case of many common alloyin 
elements, some eutectoid hardening also may be ra 4 

An example of the enhancement of tensile properties 
of C-130AM (Ti-4Al-4Mn) which may be obtained by 
heat-treatment is given in Table 2. 


Table 2 Ti-4Al-4Mn Production 


Samples 
Tensile 0.2% offset Elong Red in 
strength, yield str, in 4D, area, 
psi psi % % 
Heat-treated, avg 173000 159000 14.5 28.0 
As-received, avg 160000 149700 16.6 36.5 


Formability—Both Cold and Hot. At any given strength 
level, the bend ductilities of alpha alloys are considera- 
bly poorer than are those of beta compositions. Heat- 
ing up to 1000 F will v0 oom to an alpha alloy the superior 
bending properties of a beta but often hot-forming equip- 
ment either is not available or is not feasible. In such 
cases a beta alloy will have an important advantage 
over an alpha alloy when it becomes available. 

In such cases, also, an alpha-beta alloy has an impor- 
tant advantage over an alpha composition. As men- 
tioned earlier, the bend ductility of an alpha-beta alloy 
reflects, roughly, the proportions of alpha and beta 
present—the more beta, the better the bend. In 
an alpha-strengthened (and correspondingly, therefore, 
alpha-embrittled) alpha-beta alloy, the presence of some 
beta cannot make up for the bending deficiencies of the 
alpha and the bend ductilities are closer to those of an 
all-alpha. The C-110M is an alpha-beta alloy with un- 
strengthened alpha and is one whose good bend ductility 
recommends it for the sheet-forming operations such as 
are involved in airframes. C-130AM is an alpha- 
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strengthened alpha-beta whose poorer bend ductility 
excludes it from some sheet applications but whose better 
hot strength fits it for plate, bar, and forgings where 
bend is not a predominant factor. Thus it is being used 
extensively in jet engines. 

The two-phase alpha-beta alloys exhibit relatively 
low strength at temperatures above about 800 F relative 
to the single-phase all-alpha or all-beta alloys. On 
the debit side, this means lower yield and creep strengths 
for the alpha-betas in the important service temperature 
range of 600-1000 F. On the credit side, it means easier 
forging and rolling in the important hot-forming range 
of 1200-1800 F. 

The explanation for the lower hot strength of the two- 
phase alloys lies in the fact that, as the temperature is 
raised or lowered, the proportions of alpha and of beta 
change. Transformation of alpha to beta and vice 
versa is accomplished by shearing movements of atom 
planes and these are similar to slip movements. During 
any hot-working operation there are considerable tem- 
perature changes which initiate these shearing move- 
ments. These co-operate with external stresses tending 
to cause slip and the net result is lower strength. 

These crystal-structure considerations apply also to the 
temperature ranges employed for forging ad other fac- 
tors must be considered as well. Generally speaking, 
the forging temperatures of the various alloys are a com- 
promise between the increased plasticity of higher tem- 
peratures and the decreased oxidation of lower tempera- 
tures. Both these factors are affected importantly 
by the crystal structure of the alloy-plasticity, as pre- 
viously indicated, and oxidation by the fact that beta is 
more vulnerable to oxidation than alpha. The oxida- 
tion resistance of a particular crystal structure may vary 
with its alloy content; for example, the aluminum in 
C-130AM permits higher forging temperatures than 
those used for C-110M (Table 3). 


Table 3 Forging Temperatures of Titanium Alloys 
Forging temperature, 
deg 


Alloy type 
Alpha... 1900-2000 

Alpha-Beta 
-110M... 1600-1750 
C-130AM 1650-1800 
Beta..... 1600-1700 


Deep-Drawing and Stretch-Forming. These are other 
important fabrication operations which depend on a 
different property, that of uniform clongation. The 
previously mentioned low work-hardening rate charac- 
teristic of titanium is detrimental in this respect. Both 
deep-drawing and stretch-forming can be accomplished 
quite successfully in the shop but particular care must 
be exercised. 

An example of the latter is the use of as slow a forming 
speed as possible. Doubling the bending or stretching 
time in a particular operation, for example, has been 
found to reduce cracking rejects from 50 per cent to less 
than § per cent, all other factors remaining equal. With 
titanium, the slower the speed of deformation the lower 
the flow stress and the greater the ductility. 

Effect of Rate of Working. As indicated in the previous 
section, titanium is quite sensitive to strain rate. It is 
in fact more sensitive in this respect than any other struc- 
tural metal with its strength increasing as the rate of 
strain is increased. The magnitude of this effect is 
sufficient that ordinary tensile tests must be run under 
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Fig. 4 Charpy-V-notch impact toughness of high and com- 
mercial-purity titanium 


controlled rates of strain to secure reproducible results. 
To form titanium, therefore, work it as slowly as 
possible. Under rapid loading, however, oe gs 
surprisingly good performance. This is illustrated in 
Fig. 4. As this figure also illustrates, titanium can be- 
come notch-sensitive at low temperatures and only care- 
ful control of chemistry and processing can avoid this. 


Creep and Fatigue 

Creep. Creep can be considered as a very low strain 
rate. Consistent with the foregoing section, therefore, 
it is not surprising to find that the creep strength of un- 
alloyed titanium is appreciably lower than its yield 
strength. Its creep strength is, in fact, only about three 
fourths that of the yield at room temperature. Where 
the crystal structure is strained either by cold-work or 
by alloying, fortunately it has been found that this 
percentage 1s raised up to about 90 per cent. 

The foregoing is, however, only the room-temperature 
behavior. As Fig. 5 shows, the relationship between the 
creep and yield strengths is temperature-dependent and, 
at moderately elevated temperatures, the creep strength 
of unalloyed titanium is actually higher than the yield 
strength. 

To the designer, this simply means that the weaker 
link in the performance chain may be either creep or 
yield depending upon the temperature. Hence he must 
consider both in his calculations. 

Fatigue. The accumulation of comprehensive fatigue 
data is time-consuming and early designs are often neces- 
sarily made with substantial safety factors. Now that 
such detailed data are becoming available for some of the 
Rem-Cru grades, advantage can be taken of the full 
value of the properties of the metal. While the many 
detailed fatigue curves necessary to characterize an 
alloy will not be presented here, the following para- 
graphs summarize some recent results: 

-70. Tests conducted in R. R. Moore rotating- 
beam fatigue machines at 10,000 cycles per min show that 
material has an endurance limit of 62,000 psi at 10’ 
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cycles for smooth specimens at room temperature. 

his is 65 per cent of the room-temperature tensile 
strength, a value somewhat higher than the values 
ordinarily observed for steel. Using a 0.010-in-root 
radius notch, the notched endurance limit is 36,000 psi 
or 38 per cent of the ultimate tensile strength. Thi 
ratio of notched to smooth endurance limits indicates 
that this material is not unusually notch-sensitive under 
the test conditions. 

C-130AM. Testing under conditions similar to those 
used for A-70, this material has an endurance limit of 
90,000 psi for smooth specimens (59 per cent of the ten- 
sile strength), and 45,000 psi (30 per cent of the tensile 
strength ) for the notched ones. 
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C-110M. Only tension-tension fatigue-test data, deter- 
mined on a Krouse direct-stress machine, are yet availa- 
ble for this material. These data show a scatterband 
indicating an endurance limit between 66 and 79 per cent 
of room-temperature tensile strength where S min = 
0.25 §max. Additional tests are under way. 


Conclusions 


In a period of approxiraately 5 years, titanium has 
grown from a laboratory curiosity into an industrial 
material with a production capacity of 5000 to 6000 tons 
per year. This is the result of the excellent strength- 
ae ratio of titanium and its alloys coupled with 
useful properties in the temperature range up to 1000 F. 
It is the authors’ conclusion that the present achieve- 
ments are outstanding and titanium's future rates a 
basic confidence in its long-term success in contributing 
substantially to our society in both war and peace. 
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Fig. 1_ Multiple-tool axle-roughing lathe designed to operate with six 


tools on operator's side and four tools on back side 


Production Tooling in a Steel Plant 


How improved production has resulted from better methods and mod- 
ern tools. Carbide-tool applications including specific machining data 
are reviewed. Maintenance-tooling developments illustrate what plan- 
ning and ingenuity in machine-tool applications can do to reduce costs. 


By C. E. Youngblood 
Shops Engineer, Bethlehem Stee! Company, Johnstown, Pa. 


Wuen the production frenzy brought on by World War 
II subsided in the mid-1940's and new machine tools be- 
gan to become generally available for peacetime produc- 
tion, a program was instigated to replace some of the 
slow or worn-out equipment with new high-speed ma- 
chines. Improvements in carbide tools and their in- 
creasing availability gave rise <o the consideration of 
replacing as many of the slower machines as practical 
with new ones capable of speeds sufficient for proper 
utilization of carbides. 

Contributed by the Research Committee on Metal Processing and 

sented at a joint session of the Research Committee on Metal Process- 
ing and Production Engineering Division at the Semi-Annual Meeting, 


Pittsburgh, Pa., June 20-24, 1954, of Tuz American Society or Me- 
cHANICAL Enotneers. (Condensed from ASME Paper No. 54—SA-38.) 
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Multiple-Tool Axle-Roughing Lathe 


Among the first new machine tools installed after the 
war, in the production line, was a multiple-tool axle- 
roughing lathe, Fig. 1. This lathe was designed to 
operate with six tools on the operator's side and an 
additional eight tools on the back side. An automatic 
air and electric-controlled loading and unloading ar- 


rangement was installed with the lathe. All tool posi- 
tioning, feeding, and withdrawing is hydraulically 
operated and automatically controlled. Chip removal 


is accomplished by a shaker conveyer which delivers 
the chips to a pit, from which they are removed by a 
bucket elevator to a fork-lift truck which in turn de- 
livers them to a scrap bin. 
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Fig. 2 Automatic sawing, facing, and centering machine in combination with the axle lathe makes it possible to take the 
forged axle stock and produce a rough-turned axle complete 


The automatic lathe was designed for high-speed 
operation and carbide tooling, but a great deal of ex- 
perimentation was necessary before an even satisfactory 

rformance was achieved. It was necessary to vary 

th the feed and speed of the lathe and the grade of 
carbide used. It was soon found that minor variations 
in either feed or speed would set up vibrations which 
resulted in shattered tools. 

After numerous attempts, it was concluded from the 
test results to do all turning at a speed of 320 sfm and a 
feed of 0.024 in. per revolution (ipr), using carbide tools 
made of Grade KM or its equivalent. The type of tool 
used has a steel shank measuring 1'/, in. X */, in. in 
cross section with an induction-brazed carbide tip. 
After much experimentation, it was decided that six 
tools on the operator's side and four tools on the back 
side would give the best results. The grade of steel 
ordinarily handled on this machine is SAE 1045 (un- 
treated as forged), having a hardness range of Brinell 
215 to 235. 

Under the conditions just described, the complete cycle 
for one axle is 3'/, min, and a production of 80 axles in 
an 8-hr turn is considered average. This, of course, 
includes loss of time for various operating delays. 
The figures here presented, for feeds and speeds for rough- 
turning, may not agree with published figures which are 
supposed to represent optimum conditions. However, 
they produced the best results in surface finish, tool life, 
po’ the general maintaining of production level for 
this machine. 

It should be stated further that a constant search is 
being made for better tools and better feed-speed com- 
binations. 


Automatic Sawing, Facing, and Centering Machine 


Several years after the axle-roughing lathe was placed 
in operation an automatic sawing, facing, and centering 
machine was installed just ahead of and in line with the 
roughing lathe, Fig. 2. The operations on the new 
machine in combination with the axle lathe made it 
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possible to take the forged axle stock and produce a 
rough-turned axle commphets. Prior to this time, the 
operations of cutting the stock to length, and centering 
the axle on both ends, had been done on a slower ma- 
chine with nonautomatic loading and unloading. The 
finish-milling operation on the new machine was not 
done previously. To attain the proper tooling, the 
automatic machine was subjected to a process of evolu- 
tion similar to the one just described for the lathe. The 
saw and center drill are high-speed steel, while the face 
mill uses K2S carbide inserts. 


High-Speed Tools for Wheel and Axle Production 


In a department devoted to wheel and axle finishing 
and assembly, two automatic high-speed machine tools 
were installed. The first is a finishing lathe similar to 
the roughing lathe, described previously, operating at 
320 sfm with a feed of 0.046 ipr, cycle time of 2.80 min 
per axle, and using carbide Grade K6. The second is a 
vertical boring machine with a rotating spindle having 
a two-speed cycle, Fig. 3. 

The latter machine in one operation roughs and finishes 
the bore of a wheel. The spindle is equipped with four 
carbide tools (Grade K4H) of the clamp-on button type. 
As soon as the first four tools complete the roughing 
cut at 160 rpm, the spindle automatically decreases to 
the finished speed of 83 rpm and the second tools (2- 
cobalt-based) begin the finish cut. This machine is 
equipped with air-controlled automatic loading and un- 
loading devices. Total cycle time to rough and finish a 
wheel bore on this machine is 2.1 min, including loading 
and unloading. 


New Machines for Wheel Roughing 


The unit of the plant which produces wheel forgings 
has a machine-tool section in which wheels are roughed 
to within '/s in. of finish dimensions in the bore. Four 
new machines have been installed in this location within 
the past 4 years. Two of these are vertical boring ma- 
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Fig. 3 Vertical boring machine with a rotating spindle having 
a two-speed cycle 


chines similar to the one just described. They both 
use the carbide button cutters although, for bores of less 
than § in. diam, carbide-tipped fly-cutters are used on 
one of the machines. These two boring mills also are 
equipped with automatic air-activated loading and un- 
loading devices. 

Production experience has indicated from 100 to 200 
per cent increase over the old-style machines which 
utilized high-speed-steel tools. Cutting data on the 
roughing of wheel bores are as follows: '/2 in. depth of 
cut, feed of 0.031 to 0.041 ipr, depending on material, 
at 150 rpm spindle speed. This cutting performance is 
achieved with 1l-in-diam carbide buttons, Grade K4H, at 
a rate of 25 wheels per button position and from 6 to 8 
indexes per button. When 
a fly cutter is used, from 50 beget 
to 70 wheels per tool are 
bored, cutting to depth of 
about in. 

The other two machines 
recently installed in this 
section are conventional- 
type boring machines with 
rotating tables, which use 
straight-shank tools tipped 
with carbide grade KM 
or K2S—and also the K4H 
l-in-diam buttons. These 
machines are used for spe- 
cial work and are not on 
produc- 
tion items, but general 
comparisons indicate at 
least a 100 per cent in- 
creased output over older 
machines. 

The grade of material 
cut by the new machines 
in the wheel division is, 
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for the most part, in carbon range of 0.60 to 0.80, both 
as-forged and heat-treated. 


Machining Mill Rolls 


In 1948 an engine lathe having a swing of 32 in. and a 
bed length between centers of 84 in. was installed to 
machine mill rolls for various bar and billet mills, 
Fig. 4. This lathe was equipped with an electrical 
contour control, and the automatic tracer finger, with 
which this device was equipped followed a metal 
template. This lathe proved so successful that another 
32-in. lathe with 108 in. between centers was added 
about a year later, and a third lathe with 34-in. swing 
and center distance of 126 in. was installed in 1952. 
The two latter lathes were also equipped with the elec- 
trical tracer attachment. 

The rough and finish-turning done on these lathes is 
accomplished with carbide-insert-type tools, Grade K6, 
or their equivalent. Experience has indicated that from 
two to three times as much work has been done by 
these lathes as was accomplished previously in the same 
time interval on slower, conventional, roll-turning 
lathes. 


Tool-Preparation System 


Most of the machine tools discussed in this paper 
utilize carbide cutting tools. As these machines were 
added to the plant, a constant increase in demand for 
new and reground tools made it necessary to expand the 
tool-grinding facilities. It soon became apparent that a 
separate tool-preparation section would be required. 
Lack of eeatdinddoh in operation, duplicate handling, 

or storage facilities, and crowded conditions were 
inflating the tool-preparation cost. 

An available floor area was located and a careful lay- 
out of machines on hand was made, leaving sufficient 
room for new equipment. In order to integrate the tool 
production properly in the new grinding room, some 
small vertical and horizontal milling machines were 
purchased for the purpose of preparing the steel shanks 


Fig. 4 Engine lathe with swing of 32 in. and a bed length between centers of 84 in., for 


machining mill rolls 
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Fig. 5 Stamping wheel for a billet mill reduces repair costs 


on which the carbide tips are induction-brazed. When 
the machine tools were installed in the new grinding 
room they were so arranged that the flow of materials 
would be progressive with the proper succession of oper- 
ations, eliminating most, if not all, of the duplicate 
handling. 

The success of this integrated grinding and tool- 
preparation program has been reflected in lower tool 
cost and capacity to meet the plant's tool requirements, 
with reserve capacity to take care of additional future 
requirements. As the grinding room is presently 
equipped it is producing daily about 450 tools of various 
sizes and descriptions, with a force of 15 machine opera- 
tors and one foreman. 


Carbide Salvage 

In an effort to keep new tool cost to a minimum, a 
program of carbide salvage has been instigated. Tools 
returned to the toolroom for regrinding are graded, and 
those having carbide _ too thin for further service 
as originally used, or broken, are turned over to the 
salvage group. These tools are then taken to the fre- 

uency generator, where the carbide tip is removed. 

he used tips are then cut to size for milling cutters and 
various small-tool applications on a carbide cutoff 
machine. 

The machines described thus far have been production 
tools. The machine shop, in which the tool-grinding 
room is located, is ae 5 ome with machine tools of many 
types and is capable of producing repair parts for most 
breakdown items which occur in the plant and the manu- 
facture of new equipment. As is the case in man 
similar steei-plant shops, most of the machine tools 
were not designed for carbide cutting tools, and the use 
of such carbide tools is therefore restricted to the newer 
machines. There would be little gained to describe the 
variety of jobs handled or the machining data relating to 
them. It should be pointed out that all work is per- 
formed, wherever machine-tool limitations do not pre- 
vent it, in accordance with standards established in the 
ASME ‘Manual on the Cutting of Metals." 
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Fig. 6 28-in. vertical milling machine with hydraulic tracer 


Repairing Mill Parts 


Over a period of years many improved methods have 
been devised which have reduced the repair cost of 
specific mill parts. One such item is a stamping wheel 
for a billet mill, Fig. 5. This wheel has square holes 
on the circumference which hold the letter and number 
stamps. As the hot billet is passed through the finish 
pass of the billet mill it is forced against the stamping 
wheel, and identification codes are impressed along the 
length of the hot billet. 

The square holes in the stamping wheel always have 
cocina a problem to the machine shop. With the 
method followed for many years, it took about 24 hr 
to lay out, drill, slot, and file 24 square holes on one 
such wheel. Recently an indexing jig was designed, 
and the 24 holes were drilled with a square-hole drill ona 
small radial drill press. After the drilling, a drift was 
used to square the hole and true it to final dimensions. 
Total time to drill and true all 24 holes using the new 
method is 4 hr, or a saving of 20 hr on the job. 

Several jobs have been completed in greatly reduced 
time on a 28-in. hydrotel vertical milling machine 
equipped with a hydraulic tracer, Fig. 6. Since the 
plant has several bar mills there always has been a 
major problem in machining shear blades to accomodate 
a wide range of bar sizes. Several different procedures 
have been tried over the years and, until recently, the 
best time for a shear blade for 2'/s-in. rounds was § hr 
and required setups on three different machines—planer, 
drill press, and shaper. 

Using the 28-in. hydrotel with a template cut to 
match the finished blade, the entire job was done on one 
machine with one setup in 1.6 hr, or a saving of 3.4 hr. 

Such improved machining methods effect savings in 
many ways in a maintenance shop. By reducing ma- 
chining time quicker deliveries can be made, and less 
mill delay time is experienced in emergency breakdowns. 
Cost reductions result in several ways; less shop time 
and less overhead per piece machined, reduced tool cost, 
and in many cases less handling and material movement. 
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How to Manage 
Engineering Personnel 


Success in management depends upon our ability to 
get the people being supervised to work efficiently and 
to produce good results. 

By far the most important men with whom a supervisor 
deals are those who take orders from him—senior and junior 
engineers and their technicians in the case of an engi- 
neering department. It is their morale and the results 
they produce which ultimately decide whether the super- 
visor is successful. It is basic that the supervisor as- 
sume an attitude of respect and friendliness toward his 
men. They will return this respect and lend support to 
his efforts upon which his success as well as their own 


depends. 

From the start it is vital that a mutual understanding 
be reached. The criterion is the supervisor's sincerity. 
False flattery and false pretenses will become unmasked 
and he will become known as insincere—one who can- 
not be trusted; the result—loss of respect and su port 
of his men. Hence it should be emphasized that if fe is 
not part of a supervisor's basic nature to be sincere then 
he must try to make it so. His men come first—this is a 
fundamental law for the successful management of people. 

ving the initial clue in handling the men under him 
is as follows: When in doubt as to how an average per- 
son will react to some particular instruction or situation, 
the supervisor should project himself into that man’s 
position. Just how would he feel under the same 
circumstances. This technique is excellent, provided the 
supervisor is honest with himself—‘‘to thine own self 
be true.’" He should not force his reactions in the direc- 
tion of his own desires. 


@ Direct Attitude of Supervisor Toward His Men 


An itemized list of a number of the ‘‘attitudes’’ a 
supervisor should have toward his men follows: 


1 It is vital that you, the supervisor, always should 
try to stand up for your men and that they know it. 
Protect them—make every effort to gain recog- 

nition for them orally and in writing. Above all, make 

sure they are compensated in their pay checks. Let 
them know how you feel about their work. It gives 
your men a sense of balance so they can anticipate the 
future. 

Avoid destructive criticism at all costs. Let 

reprimands assume the nature of advice from a 

friend. Don't gloat over mistakes. Discuss the 
basic facts to avoid recurrences. Remember, no man likes 
to be criticized, and that includes everyone, even if the 
criticism is justified. Every man feels he is incapable of 
being or doing wrong. Don't “‘knock the skids”’ 
out from under suggestions made by your men. Try 
some—many of them may work iol solve difficult 
problems. As the supervisor you should give freely of 
your knowledge; that is, don't keep secrets. Encovr- 
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By Samuel Storchheim 


It is a simple matter to master the art of handling 
people to procure their best efforts. Sincerity, 
loyalty, understanding toward associates are the 
basic principles upon which the success of a 
supervisor depends. A practical guide toward 
accomplishing this result is outlined. 


age your men to be the same way. If you know of short 
cuts and have ideas that work and are not generally 
known, give them out, let the men learn. t them 
help you. If you have good ideas, don't be afraid they'll 
be stolen, because there always will be other ideas 
coming along. This also applies to others. If one of 
your men has a good idea, tell him it’s good. Don't 
criticize it and attempt to destroy his initiative. That is 
— Every man likes a pat on the back—be he a 
little guy or a big guy. So go out of your way to give 
credit where credit is due. Do not argue or attempt to 
impress an expert in a field you are only vaguely familiar 
with. If im man works for you, let him teach you. 

You are a leader but no one expects you to be an ex- 
pert in all technical fields. It 1s important for you, 
though, to have a good general technical background in 
order to understand and accept the data, the trends, 
the new ideas and concepts that this particular man or any 
other man gives you. 

Occasionally the author has observed a serious 
error practiced by some supervisors. The error is 
that they stand over their men and watch them. 
No one likes this treatment. Most people become nervy- 
ous—in effect, seized by stage fright. A supervisor 
must remember that a little “‘goofing-off'’ on the part 
of the men under him is normal and good for them. 
It breaks the “‘grind’’ of work and allows for relaxation. 
As long as you feel your men are producing an honest 
day's work, don’t be upset by their “‘rest periods."’ 
course, where necessary, unduly long periods have to 

be cut down. In doing this, be diplomatic. 

On the other hand, don’t let your men ‘“‘bulldoze"’ 
you, if a man is not producing and has all sorts of ex- 
cuses for delinquency, try him at other jobs in your 
group. Normally, he will find his niche. If he still 
fails to produce satisfactorily, transfer him to another 
group. There is a place for every man, and if the men 
under you realize that you recognize this fact, they will 
feel relaxed and relieved. They will be able to work 
without the sort of mental disturbance caused by the 
lack of job technique on their part. Many instances 
may be mentioned where a misfit in one area has done 
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commendable work somewhere else. It is important to 
recognize the fact that keeping a man who is unhappy at 
his job or who feels that youare dissatisfied with his work 
will cause discontent and poor morale not only to him- 
self but to the whole group with which he works. 


4 ‘If you notice a man's output is dropping off and 
his work is falling below his suderds of quantity 
and quality, have a talk with him. 

Use only constructive criticism. Keep posted on his 
production and very soon after the talk try to find some- 
thing to commend him for. This encourages him and 
gives him self-assurance. He realizes you are his friend 
trying to help him and not attempting to hinder or hurt 

im. 


Don't pamper your men or compromise yourself. 
Treat your men with respect but always on a high plane. 
If they try to take advantage of you over a period of time 
(it is wise not to ‘‘blow up"’ over several isolated in- 
stances) then meet with them in private and “‘give it to 
them straight.’’ Be honest and factual. Tell them 
what you think of them and why you don't like what 
they're doing. 

Don't be coerced. If a man says he'll leave, then wish 
him luck and say goodby; this usually works wonders; 
the men suddenly realize that no matter how good they 
are, they are not indispensable. If they are paid a 
decent salary and aoeed tabi they probably will not 
leave the company. They also will Rote a great deal 
more respect for you. They will realize that although 
ou are a considerate pleasant person you still cannot 

pushed around and you still expect good work. 


It is wise always to attempt to teach your men. 

This pays off in the long run because eventually 

they will start solving problems by themselves 
without having to come to you for aid. Further, it has 
been found worth while to sit down with the men and en- 
courage them to improve themselves by any of the fol- 
lowing methods: (4) Local schooling; (4) corre- 
— schooling; and (c) company lectures. If you 
show them that you are interested in furthering their 
careers they certainly will respond. Advise them on 
how their additional effort will push them forward and 
how the company will profit. Advise them how their 
extra efforts will pay off in advancing their careers, 
in compensation by way of their pay checks, and above 
all, the stimulus to be gained by getting new ideas and 
broadening their acquaintance with ambitious inter- 
ested people. 

Try to vary the work of your engincers 
your people. 

Many young engincers quit their jobs because their 
work becomes stultified, with no challenge. Give your 
men something they can ‘get their teeth into’’—some- 
thing new, something different. This does not mean 
every day, every week, or every month; but at least, 
say, every year. Try to turn over new problems to them. 

Take your men into your confidence; give them an 
idea of the group's plans for the future. ‘‘Breathe the 
life of belonging into them."’ When they are depressed 
or elated over results obtained, this is your clue as to the 
fact that they now “‘belong.’’ Wherever possible let 
them know how company or department finances are so 
they can appreciate the need for saving money. This 
can produce startling results. Actually, it can mean the 
difference between success and failure of a department 
and even of a business. 


in fact, all 
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The forgoing are the basic techniques for handling 
men. However, you may have trouble with a 
new man until he realizes that what you are trying 
to do is honest, sincere, and for his own good. 

occasion it has happened that application of these prin- 
ciples of supervising management has aroused the sus- 
picions of a newcomer. When such an individual real- 
izes that what is being done is a sincere effort to accom- 


The author presents a number of techniques 
regarding the handling of people, particularly 
those directly under a supervisor. The sugges- 
tions may be criticized by saying that this one 
works, while another fails to do so, or that 
some other method may work to better advan- 
tage. However, the author states categorically 
that when applied, the techniques outlined have 
proved to be successful. After all—what more 
is required? 


plish good not only for him but for the general welfare of 
the company as well, he becomes a staunch ally and 
friend of the supervisor. 


@ Indirect Attitude of Supervisor 


The several items now to be mentioned concern the 
conduct of the supervisor principally toward himself 
rather than directly toward his men. 

One of the first and most important things for a 
supervisor to know is that he always should be 
available to his men. He should let them see him 
regardless of the matter to be discussed. If he is busy 
he should excuse himself and make an appointment for 

some later time, but he always should make it an im- 

portant point to write down what he has to do. 
Remember this, don't put yourself on a pedestal; 
remain modest regardless of your accomplishments. 
Never, under any circumstances—with emphasis on 

“never’’—willingly create an enemy no matter how 
apparently insignificant his position. By being modest 
always, in time this characteristic will become a natural 
part of your behavior pattern. People dislike braggarts 
and ‘‘bullthrowers.’’ Of course excessive modesty is 
not good either. The results you achieve can become 
known and recognized by internal company reports, 
papers presented before technical societies, activities in 
suh societies, and in everyday association and activity 
with the people of your community. 

3. is e occasionally to discuss your prob- 
lems with others not directly concerned with 
your immediate work. This helps develop new 

approaches, stimulates thought and the desire to succeed. 
Do your best so that at no time do you have to justify 
your results. Avoid rash decisions. At all times 
try to keep friendly relationships; if someone is 

antagonistic toward you avoid contact with him as 
much as possible. 

These are the broad rules for success as a supervisor— 
follow them. 
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TURDINE SECTION ~ TYPE RV-6 


Fig. 1 High-speed multistage turbine for direct drive operates at speeds from 7000 to 12,000 rpm 


Future Industrial Turbine 
and Its Application 


By H. Steen-Johnsen 


Chief Engineer, Turbine Division, 
Elliott Company, Jeannette, Pa. 


Tue industrial-turbine field may be considered as in- 
cluding 10,000-kw units and smaller, and the field div des 
into two types of drives. One type is direct mechani- 
cal drive of the driven machine such as pumps, compres- 
sors, paper mills, and so on, and the elie is the turbo- 
generator for generating electric energy. More than 
1,000,000 kw a year of these two types of drives is now 
purchased by industry. This volume is increasing yearly 
with the expanding industrial economy. It is expected 
that the capacity will have doubled in the next 10 to 15 


Based on a paper esented at a meeting of the Trenton Sub-Section 
of the Philadelphia of Tuz American Society of Mecnanicar 
Enaornesrs, Trenton, N. J., April 20, 1954. 


SEPTEMBER, 1954 


Higher pressure and temperature developments in 
utility turbines point way for industry to increase 
economy of mechanical-drive turbines and turbo- 
generators in process and manufacturing uses 


Of the two types the turbogenerator is most frequently 
considered and 1s particularly desirable when operating 
noncondensing on process steam. By this means clec- 
tric energy is obtained as a by-product at low cost. 


Economy of Mechanical Drive 


The full importance of the mechanical-drive turbine is 
frequently overlooked by thinking of it as a small single- 
stage machine only, while closer examination will 
show that it covers a horsepower range from single- 
stage 5-hp to 16,000-hp multistage blast-furnace drives 
and higher for special machines. It accounts for 45 per 
cent of the dollar volume in the industrial field. For the 
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future, we know that particularly in the range 3000 to 5000 
hp there is a growing demand for multistage high-speed 
turbines. Furthermore, in the low-horsepower range of 
the mechanical-drive turbines, where the single-stage 
machine has been standard, there is currently a trend 
toward the more expensive multistage machines. These 
machines with their higher efficiency show up to eco- 
nomic advantage with rising fuel costs and increased 
value of a sound of steam. 

A large proportion of the mechanical-drive turbines 
are applied to compressors both reciprocating and cen- 
trifugal which are installed in refineries and other process 
industries such as steel-mill coke ovens, gasworks, refrig- 
erat on plants, and the like. These applications hold 
promise of an expanding market. For example, a mod- 
ern tefinery addition may require six or eight compres- 
sors of the §000-hp size. Also, with the advent of the 
gas turbine, compressor design has received considerable 
attention; rpm as well as tip speeds are being increased, 
900 fps now being common practice. Indications point 
to even higher speeds than are now available. 

In the horsepower range of 3000 to 8000, the drivin 
turbines, Fig. 1, for these compressors operate at speeds 
from 7000 to 12,000 rpm. Turbines designed for such 
horsepower and speeds have high ti velociy in spite 
of a ast wheel diameter. The high disk stresses are 
handled by solid rotor construction, the shaft and disks 
being machined from a single forging. At these high 
speeds, blading and blade shanks receive special treat- 
ment. 

The last-stage blade for these turbines is tapered and 
twisted with a high area ratio from the base out to the 
tip to hold down the stress. At a maximum speed of 
12,000 rpm such blades will have a tip speed of 1520 fps, 
which is about the same as a 25-in. blade on a §0-in. drum 
used in central-station turbines. 

At this speed blading requires careful consideration of 
resonance and vibration. Because of the Lemmy og 
requirement the fundamental blade frequency must be a 
higher multiple than is used at 3600 rpm to avoid dan- 
gerous excitation at any specified running speed. 

The calculated blade frequency is checked by tests 
consisting of exciting the blades over a wide range of 
frequencies. Strain gages at the base of the blade con- 
nected to an oscillograph will show the resonance points. 

For maximum horsepower of around 10,000 in these 
high-speed frames the last blade row can be doubled; 
that is, a double-flow exhaust end is utilized. 


Trend to Higher Temperatures and Pressures 


rature of 
the utility field which have resulted in great reductions in 
heat rate and fuel consumption, larger industrial turbines 
such as the blast-furnace turboblower are now being 
designed for 900 F. For many years these 10,000 to 
15,000-hp machines were designed for 250 psig so the 
change to 800 psig 900 F involves modifications which 


Following the advances in pressure and tem 


add to the cost. The compensation from this high 
pressure comes from steam economy. 

If a comparison is made between the 800-psig 900 F 
machine and the 250-psig 700 F, the former requires 
71,000 Ib per hr instead of 90,000 Ib per hr, a saving of 20 

rcent in steam consumption. The inlet steam contains 
1457 instead of 1370 Beu per Ib, Fig. 2. Actually, the 
working level and cycle output are increased on the 
order of 25 per cent. 
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By-Product Electric Generation 


When it comes to generating electric energy as a by- 
product of process steam by the use of extraction and 
noncondensing turbines, where a turbogenerator acts as a 
reducing valve between the boiler and the process-steam 
header, industry has a combination that is hard to beat. 

The advantages of this arrangement increase as the 
pressure and temperature are raised and 900 F machines 
already are being accepted widely. While 950 F is still 
unusual, it appears that 1450-psig 950 F conditions are 
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Fig. 2. Comparison of state lines for 800-psig 900 F versus 
250-psig 700 F shows 20 per cent saving in steam consumption 
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reasonable for a 10,000-kw 
unit with extraction at 400 
psig. Such a turbine would 
ave a steam flow of a 
oximately 320,000 Ib per 
r with steam admission in 
both upper and lower halves. 
The step to 1450 psig re- 
quires further modifications 
of the design to insure relia- 
bility. For example, ac- 
count must be taken of pos- 


sible temperature distortion 
and high first-stage pres- 
sure and means provided for 
diaphragm support, special 
bolting, and shaft seals, 


3. 
he rotor construction 
must be heavy with high- 


pressure wheels forged in- 
tegrally with the shaft, 
fastenings on the 
uckets, and the first-stage 
bucket equipped with a 
double shroud, the inner 
shroud being integral with the bucket. 

Materials used for rotor and casing must be suitable for 
the high temperatures involved and made of suitable al- 
loys such as Ni-Mo for rotor forgings and casings. Spe- 
cial bolting materials are souideel. 


Fig. 3 


More Rigid Standards Needed 


Industrial requirements involve a great number of 
turbine sizes and pressures, for which the standards are 
not well established. In NEMA publication TU-4, 
standard pressures of 250, 400, 600, 850, and 1450, with 
temperatures of 750, 825, 900, and 950, respectively, are 
listed. In general, the various machines required by in- 
dustry are classified within these brackets. However, 
below 10,000 kw capacity, there are 8 ratings and 9 inlet 
conditions so the field covers 72 variations of condensing 
machines only. This also must be factored by the varia- 
tions of single and double extraction as well as noncon- 
densing types. 

The situation thus becomes extremely involved. To 
all this must be added off-standard steam conditions 
which frequently are requested for a noncondensing tur- 
bine because the customer requires both dry and satu- 
rated steam in the exhaust to be used in the process. 
This is accomplished by using a fairly high pressure, but 
a lower temperature. This particular requirement of in- 
dustry, of having steam conditions at the extraction 
opening or at the exhaust determine the throttle pres- 
sure, is a major difficulty in establishing an acceptable 
standard for industrial turbines. 


Outdoor-Turbine Installations 


A discussion of industrial turbines would not be com- 
plete without mentioning the possibilities of outdoor- 
turbine installations. Some parts of a standard turbine 
must be protected from the weather such as the valve 
gear on top of the inlet steam chest and the turning-gear 
motor. Also, there are some openings around the founda- 
tion which must be sealed to prevent water from enter- 
ing the space under the machine. Covering these var- 
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TURBINE CROSS SECTION 


10-Mw extraction turbine for 1450-psig 950 F modified to insure reliability 


ious parts is facilitated by the addition of ledges to the 
turbine casing so that a weatherproof jacket can be fast- 
ened and extended down to the floor line. Also, around 
the edge of the foundation where the weatherproof 
jacket joins the base, a 2-in. curb is built on which the 
lagging rests. 

However, an outdoor installation offers an operatin 
disadvantage which partially offsets the savings in int- 
tial building cost. The outdoor installation is particu- 
larly undesirable from a service standpoint and erection 
of an outdoor machine always takes considerably more 
time than erection of an indoor unit. Also, inclement 
weather conditions cause construction interruptions and 
delays. 

These handicaps of outdoor installation of course are 
service and operating problems with which industry 
must contend. Inan industry where continuous service is 
important, the outdoor machine should be viewed with 
considerable skepticism, because weather conditions 
could prolong seriously an emergency shutdown where 
adequate reserve capacity is not available. An alter- 
native scheme is to erect the machine on a platform with 
a simple shelter over the turbine to give weather protec- 
tion for the unit and all operating functions as well as 
minor service functions. 


Wide Variation in Governing Methods 


Where a frequency change affects the speed of the pro- 
duction machinery as in a paper mill or rayon plant, 
close frequency control must be provided for the turbo- 
generator. 

Direct-drive machines in the process industries fre- 
quently required that speed and power input be tied into 
the snvell process control. Ina refinery or a coke-oven 
installation a tie-in with the production cycle is re- 
quired. 

For these various applications it should be kept in 
mind that on machines larger than the small single-stage, 
considerable power is required to move the governing 
valves. On 2000 to 3000 hp and up, particularly mulei- 
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Fig. 4 Speed-governing system with mechanical speed governor and 


hydraulic control mechanism for multivalve turbine 


valve machines, a good-sized and fast-acting oil servo 
with several thousand pounds push is needed to move the 
valves. A good speed governor can be completely use- 
less if the rest of the speed-control system is not ade- 
quate. The speed governor together with the relays, 
amplifying devices, servos, and the governing valves, 
have to be designed and sized to work as a unit, Fig. 4. 

In this instance the valves are moved by a cai 
acting oil servo powered from the main oil gah This 
servo A pewency by the control pressure which is the 
amplified signal from the speed-sensitive element to cor- 
rect for a speed change. 

The speed-sensitive clement is a governor in which the 


EXCITER 


Fig. 5 High-speed turbine and 
ear for 3600-rpm generator 
rive—comparative size and 

suggested arrangement for 

7500 kw 


GENERATOR 


motion of the governor weights is entirely 
by elastic deformation. The pins are sup- 
ported in rubber bushings that deflect in tor- 
sion and the weight connections are flat 
springs so there is no relative sliding or roll- 
ing with static friction to be overcome. 

is speed-control system with minor ad- 
aptations is also suitable for external control 
from a process-air-control system. This ex- 
ternal control can be either direct-acting on 
the servomotor and control the energy input 
to the turbine; or it can be tied into the 
speed governor so that the process-air con- 
trol acts on the governor speed changer. 


Future Trends 


Looking to the future industrial turbine, 
m the thought is frequently advanced that a 
u high-speed turbine and gear might be an 
advantageous drive for generators, rather 
than direct drive. A 7500-kw generator 
could be driven through a gear by a 10,000- 
rpm turbine and this condensing turbine of 
small physical size readily could use 1450 
psig or higher pressure and 1000 F. Such 
a turbine conceivably could be fabricated as a 
unit with the condenser, Fig. 5. 

The suggested arrangement in Fig. 5 shows 
in dot-and-dash outline the standard 7500- 
kw 3600-rpm turbine; the reduction in size 
is considerable. 

Further study might suggest that the generator be 
located on a = at ground level with the driving 
pinion and turbine shaft vertically above the driven 

car. 
The turbine center line might be some 6 or 8 ft above 
ground level and the condenser could be a flat box 
arrangement. 

This unit fabrication would be facilitated further if 
~— experimental work on water-lubricated bearings 
evelops satisfactorily. In such an event the steam 
seals could be eliminated because the water-lubricated 
bearings acting also as seals could use condensate for 
lubrication. 
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UBLICATION 


Growth of cavitation literature—total number of publications on all aspects of cavitation appearing yearly 


Present Status of Cavitation Research 


The effect of cavitation on performance of 
hydraulic devices, and losses from mechanical 
and corrosion damage, have been subject to 
intensive study for many years. This paper 
reviews the scope and findings of such studies 
and suggests the course of future investigations. 


In 1947 the David Taylor Model Basin published ‘an 
annotated bibliography of cavitation (1).' The indi- 
vidual annotations make it possible to construct a general 


' Numbers in parentheses refer to the Bibliography at the end of the 


2 under the auspices of the Heat Transfer and Fluid Mechanics 
Institute at the Semi-Annual Meeting, Los Angeles, Calif., June 28- 
July 2, 1953, of Tae American Society or Mecnanicat ENGINgERS. 
Condensed. 


Sepremser, 1954 


By Robert T. Knapp 


Professor of Hydraulic Engineering, 
California Institute of Technology, 
Pasadena, Calif. Member ASME 


development outline of the cavitation field. A few 
of the interesting high lights are discussed in this 


aper. 
: The total number of publications on all aspects of 
cavitation appearing yearly are shown in Fig. 1. It is a 
common impression that the hydrodynamic disease of 
cavitation has been recognized only quite recently. 
Hence it is a shock to observe that in 1754, in discussing 
hydraulic turbines, Euler recognized the possibility of 
cavitation, although he did not call it by that name. 
However, the nineteenth century was not very produc- 
tive of articles, since the first one appeared in 1865, and 
only 18 are found in the 35 remaining years in that cen- 
tury. 
The next 20 years showed a definite increase in cavita- 
tion interest, since 42 articles appeared, about four times 
the rate of the previous period. However, during these 20 
years the average annual production did not vary ap- 
preciably. The big change in interest came about 1920, 
since the following 5-year period averaged nine articles 
per year, and the next three 5-year periods averaged 24, 
36, and 48, respectively. The latter period, ending with 
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1939, is an all-time high. From 1940 to 1944 the yearly 
average dropped to 18. The last three years covered by 
the bibliography averaged only 12 articles. Two factors 
which explain this great drop are (4) the interruption 
caused by the outbreak of war, and (4) the fact that some 
aspects of cavitation information were recognized as 
having military value and were withheld from publica- 
tion. 


Source and Scope of Publications 


Eighty per cent of all articles originated in the United 
States, United Kingdom, Germany, and Switzerland. 
Of this group 20 per cent are from the United Kingdom, 
and 40 per cent from the United States. The United 
Kingdom showed the greatest early activity. Indeed, 
the first article published in the United States was in 
1899. Up to 1920 the United Kingdom published more 
articles on cavitation than the jebinel output of the 
other countries. 

Two other classifications are interesting: [1] Subject, 
i.c., cavitation process, effects of cavitation on perform- 
ance, and damage; [2] cupepe. i.e., theory, descri 
tion, and experiment. For these classifications the 
listings exceed the number of articles, since many articles 
contain more than one subject or approach. The inter- 
est in subject matters, as indicated by the number of 
articles, is (4) cavitation process 211, (6) performance ef- 
fects 490, (c) damage 273. From the viewpoint of ap- 
proach the totals are (4) theory 252, (6) description 235, 
experiments 487. Two facts stand out; the interest in 
performance effects is equal to the combined interest 
in the cavitation process and in damage; interest in the 
experimental approach is equal to the combined interest 
in theory and description. Interest in both the cavita- 
tion process and effects on performance developed as soon 
as the phenomenon was recognized; whereas damage is 
hardly mentioned before the twentieth century. 


Mechanics of Cavitation 


An attempt will be made to evaluate the present state 
of knowledge in different areas of the cavitation field 
and to outline some of the more important problems for 
future investigation. It should be understood that this 
does not purport to be a consensus of the workers now 
active in the field but is simply an expression of the cur- 
rent opinion of the author. 

It is now generally recognized that cavitation is a 
dynamic process iavelvinn the formation and collapse of 
vapor-filled cavities in a mene liquid. With normal 
liquids, these cavities form where the local pressure 
would drop below vapor pressure if the cavity did not 
form. Conversely, collapse commences when a vapor 
cavity is transported to a region where the pressure is 
above vapor pressure. There are several characteristic 
types of cavitation. In one common type the cavity 
remains fixed with respect to the boundary surface. 
The liquid-vapor interface is very active, with material 
interchange between the two phases, presumably with 
vaporization in the upstream regions and condensation 
toward the downstream end. There is physical en- 
trainment varying from a smooth, fine-grained process 
to a violent large-scale process in peel ge major frac- 
tion of the cavity may be suddenly swept away, followed 
by regrowth and resumption of entrainment. There is 
a relatively rapid circulation within the cavity, induced 
by the flowing liquid. 
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In another distinctive type of cavitation, discrete 
traveling cavities are formed. They move with the local 
liquid velocity. Such cavities have been studied in de- 
tail (2) for cases in which the pressure distribution in the 
noncavitating flow is known. The cavity first appears 
where the pressure drops to vapor pressure. It grows 
as long as he pressure is at or below vapor pressure, and 
starts to collapse as the pressure becomes greater than 
vapor pressure. Experimental measurements of the 
time rates of growth and collapse of such isolated 
spherical cavities agree well with the behavior predicted 
by Rayleigh (3). Deviations are in the direction to be 
expected a the idealized boundary condition used by 
Rayleigh, ¢.g., nonviscous incompressible liquid, com- 
pletely empty cavity. In this type of cavitation, as the 
intensity is increased, the number of cavities per unit 
area increases rapidly until there is interference between 
them. During the growth period two or more may 
coalesce, and in the collapse zone they often collapse in 
tandem; i.c., the first in a series collapses into the second, 
and so on. Although such interference makes analysis 
impossible, it is obvious that the general mechanics is the 
same as that for the solitary traveling spherical void. 

Another distinctive type of cavitation has been ob- 
served so frequently at the tips of propeller blades that 
it is called ‘‘tip’’ cavitation. The cavity forms in the 
core of a vortex and appears as a long small-diameter 
tube. On revolving propellers these tubes appear as 
helices. They trace the path of the propeller tips rela- 
tive to the liquid and hence do not conform with the 
flow lines of the liquid. 

Occasionally other apparent types of cavitation have 
been observed. Usually a little study shows that they 
are combinations of the three types just described. 


Effects of Liquid Properties on Cavitation 


The pressure relations just described are typical of 
cavitation in normal liquids, and in relatively large- 
scale installations such as pumps, turbines, or field 
structures, in general. However, under some conditions 
the properties of the liquid may affect the cavitation 
parameter? for incipient cavitation and possibly influence 
the type of cavitation. These properties fall into two 
groups: (4) Those of the pure liquid, and (4) the effect 
of impurities. In bubble or void formation in a pure 
liquid, the first property that must be considered is 
tensile strength. It is commonly assumed that liquids 
have no tensile strength and yet both theory and nye a 
ment agree that pure homogencous liquids have high 
tensile strength, tens of atmospheres or higher. If 
the tensile strength is effective, it will decrease the K for 
incipient cavitation. If the liquid shows little or no 
tensile strength, there must be flaws in the liquid, due 


‘either to the presence of impurities or to holes in the 


liquid structure itself. The possibilities of the latter are 
determined by the molecular structure of the liquid. 
Current theories indicate that the probable number of 
holes per unit volume is far too small to explain the 
observed cavitation characteristics. This tends to focus 
attention on the impurities. 


? The cavitation parameter is 


K= 0, 


where pz is the pressure in the undisturbed liquid, p. the pressure within 
the cavity (usually the vapor pressure), V the relative velocity, and 
p the liquid density. 
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‘ The effects of impurities in producing weak spots have 
not been explored completely. However, some general 
remarks can be made. If the impurities are completely 
dissolved gases, there is good experimental evidence (4) 
to show that they have little practical effect. For ex- 
ample, water saturated with air at atmospheric pres- 
sure exhibited a tensile strength of approximately 500 
psi when all of the air was completely dissolved. Con- 
versely, gases present in the gaseous phase, e.g., bubbles, 
are obvious flaws in the liquid since they supply gas- 
liquid interfaces and thus reduce the apparent tensile 
strength of the liquid to zero. If the impurity is a com- 
pletely miscible liquid, it would appear to be comparable 
to a completely dissolved gas. If the impurity is a dis- 
solved solid, it could be expected to fall in the same cate- 
pory as a dissolved gas or a miscible liquid and presuma- 

ly would have little effect on the cavitation properties 
of the solvent. If the impurity is an insoluble solid, 
then each solid-liquid interface is a flaw whose relative 
weakness depends upon such properties as wettability, 
bond pat: size, shape, aoe on. 

Once a tiny cavity is formed, it is clear that the thermo- 
dynamic — of the liquid (latent heat, specific 
heat, and heat conductivity) will affect the rate of 
growth of this cavity. It should be noted that the grow- 
ing interest in the pas of the liquid and its im- 
purities is not merely academic, since these factors seem 
the most likely ones to explain both the differences 
in cavitation behavior shown by different liquids and the 
cavitation “‘scale effect’’ whose existence is becoming 
recognized. 


Effects of Cavitation on Performance 


Like many other aspects of cavitation, its effects on 
the performance of hydraulic devices have long been 
recognized but only partially understood. 

These effects manifest themselves in at least three 
different ways: 


(4) Am Increase in Resistance to Flow. In pumps this 
effect may appear as an increase in power requirements. 
In turbines it may manifest itself as a drop in power out- 
put for a given head and flow rate. One possible ex- 
planation of this increase in resistance is that it is the net 
result of two opposing factors, a decrease in skin friction 
on the surface covered by voids and an increase of form re- 
sistance as the effective shape of the surface is changed 
by the presence of the voids. Thus in some hydraulic 
machines a slight increase in efficiency has been observed 
at the inception of cavitation, followed by a drop as cavi- 
tation develops. This implies that in the carly stages, 
the decrease of friction more than balanced the increase 
in form drag. 

(6) A Major Change in or a Breakdown of Flow Pattern. 
This effect manifests itself as an upper limit of the flow 
rate irrespective of an increase in the pressure drop which 
causes the flow. 

(c) Development of Vibration. The ‘‘spoiling’’ of the 
flow by the presence of cavitation frequently mani- 
fests itself in premature separation, the formation of 
K4rm4n vortex-streets, and similar pulsating-flow phe- 
nomena. 


Mechanics of Cavitation Damage 


In this phase of the cavitation phenomenon there is 
more speculation than knowledge. One basic reason 
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for this is that since cavitation damage is caused by the 
cavitation process, it is extremely difficult to understand 
the mechanics of cavitation damage without first under- 
standing the mechanics of the cavitation process. Thus 
it is little wonder that this field is still largely unex- 
plored. However, some landmarks have been charted by 
the individuals who have ventured into this area. 


(a) Cavitation can damage solids by purely mechani- 
cal processes under conditions in which chemical action 
isimpossible. For example, glass, quartz, stainless steel, 
stellite, gold are damaged by cavitation in pure water. 
Metallographic studies show clearly that metal surfaces 
damaged by cavitation show evidence of mechanical 
working. 

(6) In many cases cavitation seems to stimulate cor- 
rosion. Experiments indicate a critical intensity of 
cavitation for each material below which little or no 
detectable damage occurs. Above this intensity thresh- 
old, the rate of damage increases with the intensity. 
The situation for corrosion is similar; i.¢., a given mate- 
rial may resist the action of given acids or salts if their 
concentration remains below the threshold values; 
whereas, if concentrations are increased above these 
values, appreciable corrosion damage may result. How- 
ever, the combined effect of cavitation plus corrosion 
may produce damage under conditions in which either 
one acting alone does not. It is the author's opinion 
that this possibility of combining effects is responsible 
for some of the confusion now existing in the literature 
on cavitation damage. 


Relative Resistance of Construction Materials 
to Damage by Cavitation 


In this phase of cavitation there is much empirical 
information. Some of it is direct observations of various 
materials under cavitating conditions in hydraulic struc- 
tures and machines. The material may be cither an 
integral part of the equipment, or applicd as a protec- 
tive overlay. Many publications discuss the merits of 
different methods of application of oe pene layer 
and evaluate the relative resistance of different materials. 
The consensus is that the best resistance to cavitation 
damage is exhibited by hard materials with high 
elastic and corrosion limits, ¢.g., stainless steel and 
stellite. 

Rubber is an interesting exception. In some equipment 
a layer of rubber, properly cemented or vulcanized, 
shows practically no damage under conditions which 
damaged the metal surface. However, if the intensity 
of cavitation is increased above some critical value, the 
rubber protective layer is destroyed rapidly, usually 
coming off in large units, and an examination shows evi- 
dences of high internal temperatures. This is consistent 
with the concept that cavitation damage occurs by me- 
chanical working. Since rubber has relatively high 
hysteresis and low heat conductivity, its internal tem- 

rature should rise under the effect of cavitation, and 
if the energy dissipated through hysteresis becomes great 
enough, its temperature rise could produce physical dam- 
age. 
Many attempts have been made to classify the resist- 
ance of materials by means of laboratory tests. In this 
country the most used is the magnetostriction method. 
In Europe the impingement of a stream of individual 
drops of test liquid also has been widely used. The 
relative resistances found by different methods do not 
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always agree nor do the results of field use necessarily 
rank the material in the same order of merit. There 
are many possible reasons for these discrepancies. 
There is no conclusive evidence that laboratory tests 
actually simulate damaging conditions in field struc- 
tures and machines. Also, it is not certain what are the 
significant parameters in these tests, ¢.g., surface finish 
and intensity of the cavitation. In the author's opinion 
the latter is a fruitful source of difficulty. 

The normal magnetostriction technique is to establish 
a given frequency and amplitude of vibration of the 
specimen and to observe the loss of weight as a function 
of time. Hence, if this test does produce conditions 
that are typical of cavitation, they are acm only of 
cavitation at one given intensity. As previously stated, 
there is evidence that different materials have different 
damage thresholds; however, little is known about the 
behavior of materials having the same damage threshold. 
Thus it would be desirable to make tests of the materials 
at the cavitation intensities encountered in the applica- 
tion under consideration. However, at this point the 
investigator finds himself on the brink of an abyss gaz- 
ing out over completely unknown territory, since no 
satisfactory method has been developed for measuring 
the absolute intensity of cavitation, either in the labo- 
ratory or in the field. 


Cavitation "Scale Effect” 


A common question regarding laboratory studies is, 
how can the results be extrapolated to the field condi- 
tions for larger sizes and powers? If these studies have 
developed a basic understanding of the mechanics of the 
phenomenon, the answer is quite definite. Until this 
goal has been reached it sia be very difficult to pene 
the scale effect. This is the present case for many hydro- 
dynamic phenomena, including cavitation. It is often 
assumed that geometrically similar models and proto- 
types will have the same cavitation performance when 
operating at the same cavitation parameter K. Since K 
involves only pressures and velocities, this is equiva- 
lent to assuming that cavitation is independent of 
size. 

However, recent investigations indicate that a change 
in size does affect cavitation even within the relatively 
small variations possible with laboratory equipment. 
Also there is good evidence that the properties of the 
liquid and its wadissolved impurities play a significant 
role in its cavitation performance, but as yet little has 
been done to control these properties other than to 
maintain a relatively constant temperature and dissolved 
gas content. 

Laboratory evidences of scale effect have all been 
consistent, i.¢., a suppression of cavitation until after 
the local pressure has dropped below the vapor pressure. 
This means that under some conditions liquids have an 
effective tensile strength. This appears to increase as 
either size or velocity decreases. From such evidence 


the author has concluded tentatively that for a given set’ 


of liquid conditions the significant parameters are size 
and shape of the test body and velocity of flow, since 
these determine the intensity and duration of the tensile 
stress to which the liquid is subjected before cavitation 
begins; and that the depression, AK, of the incipient 
cavitation parameter below the value computed on the 
basis of zero tensile strength is a measure of their com- 
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bined effects. It is believed that probably some rela- 
tionship, f(v, d, AK) = const, exists. Such a relation- 
ship, if it could be found and verified both experimen- 
tally and analytically, would give a direct method of 
computing scale effect. 


Needs for Future Work 


It is always dangerous to attempt to peer into the 
future and to make predictions as to what will take 
place. Therefore the author will content himself with 
a brief estimate of some of the urgent needs for additional] 
information. 

The most important immediate need is for more de- 
tailed study of the mechanics of cavitation, in particular 
that of the ‘‘fixed’’ type cavity. Such a study is inher- 
ently involved with the physical properties of liquids 
and their normal impurities. 

Next would come the investigation of the mechanics 
of cavitation damage. This does not imply secondary 
importance but reflects the fact that progress here must 
wait further clarification of the mechanics of the cavita- 
tion process. 

It is believed that the most serious lacks in our knowl- 
edge of the effects of cavitation on performance are a 
quantitative understanding of the mechanics of the 
increased resistance to flow produced by cavitation, and 
the location and extent of various types of cavitation 
which occur in hydraulic machines, and the effects of 
changes in operating conditions on these quantities. 

Future work on the relative resistance of material to 
damage should be correlated with studies of the me- 
chanics of damage. An important step would be the 
development of a definition of intensity of cavitation 
and some rational measure of it which could be used 
both in hydraulic machines and structures and in equip- 
ment employed for determining relative resistance. 

In the study of scale effect, additional carefully con- 
trolled experiments would be valuable as the amount 
of information now available is too meager and limited 
in scope even to outline the field. In this field scru- 
pulous attention must be given to secure exact geometric 
similarity if valid results are to be obtained. It is antici- 
pated that the analysis of the results in this field will be 
greatly assisted by any increase in our understanding of 
the mechanics of cavitation. 
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Manufacturing Methods of Power-Transmission 


Gears and Their Influence on Design Considerations 


This paper deals with the various processes for manufactur- 
ing gears and analyzes the differences in results achieved 


By Dietrich W. Botstiber 
President, Technical Development Company, Fernwood, Pa. 


CaLcuLaTION of power capacity of gears usually is 
based on the following three major limitations: 


1 Static strength of gear teeth, determined by the 
uaa bending stress in the root, and the permis- 
sible bending stress of the tooth material in this location. 

2 Surface stress at the tooth flanks in mesh, and the 
ability of the material to resist scuffing, pitting, or plas- 
tic flow under the surface stress cal sliding velocity 
involved. 

3 Rate of heat generation and ability of gears and 
cooling lubricant to dissipate heat at a temperature 
that will not favor deterioration of the material under 
surface stress and sliding velocity. 


Calculation is based on assumptions which deviate 
from actual conditions. Linear increase of stress from 
neutral zone to maximum at surface is generally not 
existent on an actual gear tooth. Stress concentration 
at the root fillet is affected by manufacturing processes. 
The surface of a carburized gear has an initial compres- 
sive stress which counteracts the operational tensile 
stress. 

Resistance of the surface of tooth flanks against deteri- 
oration depends on the initial characteristics of the sur- 
face, its smoothness, ability to retain lubricant, and hard- 
ness. 

Limitations due to heat generation are generally not 
decisive as long as pressure lubrication is adequate, and 
as long as progressive damage of the tooth surfaces does 
not occur fh to insufficient physical characteristics. 

Ability of the gear-tooth material to resist operating 
stresses is determined by physical characteristics, which, 
in turn, are obtained by metallurgical treatments. The 
designer, therefore, must be informed on the metallurgi- 
cal processes that are available for manufacture of the 
gears. 

Calculation of gear stresses is based on distribution 
of loads over definite areas or portions of the teeth. 
Accuracy of manufacture therefore must be adequate 
to insure contact under load, in order to actually utilize 
the full dimensions of the gear teeth. 

Whenever the methods of obtaining optitnum dimen- 
sional and physical qualities are not available, the de- 
signer must make allowances in size. Also, if the availa- 
ble methods cannot be controlled adequately as to final 
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results, the design must specify sizes to suit the low 
limit of the expected quality range. 

If a large number of gears manufactured by two differ- 
ent methods were to be tested to failure, the method giv- 
ing highest individual results would not necessarily be 
en A narrow scatterband of results indicating 
more uniform results would give the advantage of pro- 
viding a reliable safe working stress, Fig. 1. 

Physical and diaiahenat characteristics are inter- 
related. The heat-treating methods which produce the 
desired physical properties of the gear teeth always have 
the detrimental effect of producing distortions. Dis- 
tortions occur within the gear teeth as well as within the 
blank, resulting in deformed teeth, unequal spacing, 
and ovality and eccentricity of the pitch diame- 
ter. 

In operation, this means localized concentrated tooth 
loads, periodically changing loads due to accelerations 
in the rotating "motion, and fluctuations of reaction 
forces on bearings and structures. The resulting in- 
creased stresses correspond to reduction of power capacity. 


Improving Physical Properties 


The following processes are available for improving 
physical properties of gears: 
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1 Heat-treating or hardening of the entire gear. 
This will increase tensile and compressive strength and 
wear resistance of the tooth surface. 

2 Hardening of only the surface of the gear teeth by a 
controlled heating process. Typical examples of this 
method are induction-hardening and flame-hardening. 

3 Surface-hardening by chemical changes of the 
surface. The principle of these processes is the use of a 
eae of steel which normally will not become fully 

ard, but by application of suitable processes the surface 
is chemically eeahel to assume hardenability. Proc- 
esses of this type are carburizing and nitriding. 

4 Cold-working of the surface. This process im- 
parts a compressive stress to the surface by mechanical 
pressure exceeding the yield point. The practical 
method is shotpeening. 


Comparison of Gears Made by Different Processes 


Table 1 compares physical data of gears made by 
different processes. The numerical values in this table 
should be taken only as typical, not as definite limits. 
The important difference is in the allowable stresses 
which determine the size of the gears. 

Fig. 2 is a diagram explaining the superior qualities 
of the carburized gear. At the outer fiber, where maxi- 
mum calculated tensile stress occurs, the strength of the 
material is highest, and also, the material is under a 
compressive stress which counteracts the working stress. 

Fig. 3 compares a heat-treated gear set with cut teeth 
for a naval vessel with a carburized set with ground 
teeth. Center distances, in this case, were fixed, so 
the entire saving was taken in face width. The cut 

cars have an over-all width of 34 in., versus 13.8 in. 
ie the carburized and ground gears. Helix angle on 
the new gear set is held low enough to keep end thrust at 
small values suitable for the shoulders of the bearings, 
yet sufficient to obtain tooth overlap. 


—— Compress — |—Tension —=— 


Fig. 2 Diagram showing stress difference between carburized 
and gears 
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Table 1 Physical Characteristics of Gears Made by 
Different Processes 


Induction 
or Carburized 
Heat- flame- or 
Soft treated hardened __nitrided 


Core hardness, Bhn 190 250 280 330 
(Rockwell C) 14 26 30 35 
Case hardness 
(Rockwell C).... 14 26 55 60 
Tensile strength at 
ovter fiber, psi.. 90,000 125,000 250,000 
Typical allowable 
bending stress, 
si 15,000 20,000 28,000 
surface compres- 
sion stress, psi. . 
Reliable maximum 


75,000 90,000 135,000 


44 teeth 
10.5P.0. 


3443 4.5 


High- Capacity Reduction Gear 
Fig. 3 Comparative data for a conventionally designed heat- 


treated gear set and an equivalent redesigned high-capacity 
carburized reduction-gear set 


Carburizing distortions depend on material and proc- 
esses used. By proper selection of the stecl, and b 

uenching in rigid fixtures, distortions can be reduced. 

ests with careful control of heat cycles may provide a 
means for finding the best, i.c., least distorting, harden- 
ing procedure for a gear, and thus may permit produc- 
tion of some gears to acceptable accuracy without grind- 
ing. However, this process usually will have onl 
limited applications, as one certain heat cycle may wor 
well on one gear, but be different in its effect on gears 
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of different size or shape, or it may even vary from one 
batch of steel to another. 

Generally, it is found that the good results of one 
carefully devised heat cycle are hard to duplicate when- 
ever any change, however insignificant, is introduced. 


Such changes may occur in the timing of heating and 
cooling, in the transfer from furnace to quenching bath, 
and similar handling procedures. The increased cost 
of elaborate heat-treating control is usually much higher 
than the cost of finish-grinding. 


Cost of Ground Versus Cut Gears 


Where costs of ground gears versus cut gears are com- 
‘ogee the complete design from the initial concept must 
taken into consideration. The cut gears will, of 
course, eliminate the cost of a and grinding. 
However, cut gears will be considerably larger. This 
will mean greater cutting cost. For final surface finish 
and tooth form, a shaving operation usually will have to 
be performed. The housing and bearing structure will 
be more expensive, owing to the increased dimensions, 
and also assembly, shipping, and installation. In 
many cases, the dimensions mg the gear case may limit 
the design of prime mover and driven machine. 

The carburized and ground gear may be designed with 
considerably smaller dimensions, and thus the entire 
drive will have the economic advantage of a more com- 
pact and light unit. Machining cost will be saved on all 
parts of the drive assembly, cutting cost of the gear 
teeth will be lower, and shaving is eliminated. Car- 
burizing and tooth grinding are the only important 
additions, but they are likely to be more than compen- 


4° Total active foce 


Planetary, 
carb and ground 


Single mesh, 
carb. and ground 


Single mesh, 
cut and shoved 


Fig. 4 Comparison of gear dimensions for 1000 hp, 2000 
rpm, 4:1 gear ratio—single-mesh versus planetary drive 


PLANETARY SINGLE STAGE 
Carburized Ground Corburized Ground Cut 
Sour Meticot Spur Helical 
1/2475 1425 238/42 126 210 | 660 330 330 | S88 2920 290 | 662 4310 43) 
| |s77 "30 380 | 334 1010 334 | $24 262 524 | 464 2320 464 | 684 342 684 
3/2|330 990 500 290 870 435 | 458 229 687! 406 2030 610! 600 300 900 


Fig. 5 Table for comparing gear-drive dimensional data 
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Fig. 6 Large planetary-reduction gear set. Courtesy of High 
Precision Products Company. 


PLANET WHEEL 
SUN PINION 
= 
LOW SPEED HIGH SPEED 
SHAFT 4 Swart 
A PL T FLANGE 
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Fig. 7 Large self-contained planetary gear with 3:1 ratio. 
Courtesy of High Precision Products Company. 


sated for by the savings in material, machining time, 
and easier handling. 


Reduction in Dimensions 


Reduction of over-all dimensions is obtained in plane- 
tary drives. Fig. 4 shows the comparison of sizes of 
single-mesh versus planetary drive. For an input 
speed of 2000 rpm, 1000 hp, and 4:1 gear ratio, a single- 
mesh pinion, carburized and ground, would have a pitch 
diameter of 6.6 in. and face width of 3.3in. Fora plane- 
tary with four pinions, it would be 4.75 in. with a face 
width of 2.38 in. The table in Fig. § shows a compari- 
son of the dimensional data. 

High-power reduction gears presently 
used and under development. Existing units operate at 
several thousand horsepower, with input speeds up to 
25,000 rpm. Figs. 6 and 7 show large planetary reduc- 
tion gears. This design has been mide In power ratings 
of 20,000 hp, with input speeds up to 30,000 rpm. 
Characteristic is the full- l-floating internal gear, which 
permits it to align itself with the planets. 
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Manufacturing Processes 


Manufacture of cut gears for high-power capacity is 
done on conventional gear-hobbing machines. Availa- 
ble accuracy is determined by the worm and gear which 
turn the large gear blank, by the rigidity of the cutter 
mounting, and the uniformity of the hardness of the 
blank. The large forces occurring during cutting, and 
the resulting deflections of blank and tool, with their 
mountings, will affect surface finish of the cut teeth and, 
in case of nonuniform hardness, the spacing and tooth 
form. Subsequent shaving will improve surface finish 
and tooth form but will not correct spacing errors. 

Grinding of gear teeth will permit correction of vir- 
tually any discrepancy produced in cutting and harden- 
ing, if the grinding process is done in a manner that will 
not reflect grinding-wheel wear into the gear teeth. 
However, it is important to use a type of grinding wheel 
that is subjected to continuous and rather rapid wear. 
If the wheel is of the hard-bonded type which wears only 
slowly, then the same grit will come in contact re- 
peatedly with the work, and the originally sharp edges 
of the grit will be dulled. Then the grinding wheel 
will rub on the surface of the teeth, producing friction 
and high surface temperatures. The sharper the grit of 
the grinding wheel, and the smaller the contact area 
between grinding wheel and gear teeth, the less will be 
the heat generation. 

Processes like form-grinding, Fig. 8, or generating 


Fig. 9 Gear-tooth gener- 
ating grinding with 


Fig. 8 Formed-wheel gear- 
straight-contour wheel 


tooth grinding 


Fig. 10 Gear grinding with 
worm-type wheel 


with a straight-sided wheel, Figs. 9 and 10, will give 
good results only on small gears, and with application 
of ample liquid coolant. On gears having large numbers 
of teeth, grinding-wheel wear in these processes would 
result in errors in tooth form and spacing. If wheel 
wear is reduced by use of hard-bonded wheels, then the 
danger of overheating becomes acute. 

Overheating during grinding would lead to softening 
of the carburized surface and to tensile-stress areas on 
the tooth flanks. If grinding extends into the roots, 
this area would be sensitive to grinding burns. Gears 
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that were ground by one of the foregoing processes should 
be checked for grinding burns by applying a mixture of 
alcohol and nitric acid (nital test) which produces dark 
discoloration on areas overheated during grinding. 


Special Grinding Machines 


A process that permits continuous grinding-wheel 
wear together with smallest contact areas, is shown in 
Fig. 11. In this process the grinding wheel touches 


Fig. 11 Gear-tooth point-generating grinding process 


Fig. 12 Maag gear-tooth grinding machine for pitch diame- 
ters to 142 in. 


the gear teeth only in two points, at the thin outer edge 
of the wheel. The latter is of the soft-bonded type 
which breaks down fast and brings new sharp grit into 
operation. The wear of the wheel is compensated 
automatically. A flat diamond touches the edge of the 
wheel every few seconds, and if the edge has worn more 
than a preset amount (0.00004 in.) the wheel is re- 
adjusted automatically to the original position. Thus 
any number of teeth on gears of any size may be ground 
uniformly within the capacity of the machine. 

Fig. 12 shows a Maag gear-grinding machine for pitch 
diameters up to 142 in. On these too machines the 
gear 1s arranged vertically, and the grinding slide 
moves along the face of the gear, while the latter rotates 
in proper relationship to the lateral motion of the grind- 
ing slide, generating the involute. Smaller gear grinders 
are designed for horizontal arrangement of the gear 
axis, with stationary grinding-wheel supports; all 
generating and feed motions are performed by the gear. 
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Bearings, Lubricants, 


and Lubrication 


A Digest of 1953 Literature’’ 


Journal Bearings and Bearing Materials 


DuBors and Ocvirk (1)* carried out an experimental 
investigation of the performance of a full journal bearing 
under steady load for various ratios of length to diam- 
eter. Eccentricity ratios, friction, and oil-flow data 
were obtained and compared with theoretical calcula- 
tions. The average change in the oil-film thickness in 
the bearings of a rolling mill during periods of accelera- 
tion and deceleration oe been measured by Sims (2). 
Stephan (3) has calculated the pressure, coefficient of 
friction, oil flow, and mean temperature in a high-speed 
cylindrical sleeve bearing and has compared the results 
with experiment. Numerous graphs are given for 
various operating conditions. 

McBroom (4) has shown experimentally that cavita- 
tion exists in the divergent part of an oil film in a sleeve 
bearing and has found oe ressure conditions postulated 
in some recent theoretical analyses are not confirmed 
by experiment. An experimental study by Sines (5) 
of the lubrication of a miniature turbine rotor on porous 
bushings has indicated that different mechanisms of 
lubrication prevail at various speeds ranging from 0 to 
60,000 rpm. 

Slaymaker (6) develops a simplified bearing design 
based on concentric journal theory. This enables him 
to draw conclusiors of a general nature about problems 
which kecause of uncertainties in the control of the varia- 
bles or for other reasons are too complex to analyze. 
An approximate solution for a short full-journal bearing 
was ela ed by Ocvirk (7), who compares calculated 
results with experiment. Good agreement is obtained 
for length-diameter ratios of '/,, */2, and 1. 

Blok and Van Rossum (8) have considered a bearing 
which is devoid of rigidity, an example of which is an 
extremely flexible foil which is stretched around a journal. 
They find that the oil film which forms has parallel 
surfaces; along the whole length of the film constant 
+g is formed. Side leakage was shown to be negli- 

ible. 
: Lunn (9) has reviewed briefly the development of the 
science of hydrodynamic and boundary lubrication and 
concentrates on the interaction between bearing material 
and lubricant. See reference (135) for more complete 
treatment of this subject by the same author. Mechanical 


1 Report prepared by Dr. J. C. Genixsse and H. A. Hartung with the 
assistance A i the ASME Research Committee on Lubrication. Contrib- 
uting committee members were: J. C. Geniesse, M. D. Hersey, C. M. 
Larson, S. J. Needs, B. G. Rightmire, E. Saibel, and S. K. Talley. 
The summary for the year 1953 was based on the Engineering Index 
references on Bearings and Lubrication. 

2 The digest of 1952 Literature appeared in Mecnanicat ENGINEER- 
ING, vol. 75, October, 1953, pp. 801-808. 

® Numbers in parentheses refer to the Bibliography at the end of the 


paper. 
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and metallurgical properties of the aluminum-base bear- 
ing-metal alloy K-4, along with service data in comparison 
with other bearing materials, are reported by Rohenbeck 
(10). Collari and Paglialunga (11) describe results of 
Amsler wear tests on a number of aluminum-base bearing 
metals. These alloys, principally aluminum with tin, 
titanium, and copper, showed great reduction of wear 
over lead bronze when tested against steel. 


Ball and Roller Bearings 


In an angular-contact ball bearing, couples exerted on 
the balls by the tracks can cause oscillations of the ba!!s 
leading to premature fatigue failure. Frenkel (12) has 
developed criteria analytically for constructing bearings 
free from oscillations over certain ranges of speed and 
load. Getzlaff (13) has tested small ball and echies bear- 
ings at speeds ranging from 20,000 to 70,000 rpm. 
Effects of speed, oil flow, cage material, and clearance 
on bearing temperature are treated. The effect of clear- 
ance on the dynamic capacity of rolling-contact bearings 
is discussed by Lundberg (14), who finds that increased 
clearance generally is to radial capacity, 
but, for ball bearings, is beneficial to axial capac- 
ity. Lundberg and Palmgren (15) have republished 
their thorough analysis ms the life of roller bearings. 
Their correlations can be used to predict the life of roller 
bearings under different loading conditions. 

Johnson, Swikert, and Bisson (16) have measured wear 
and friction of several nickel alloys sliding against SAE 
52100 steel at 5000 fpm. Those alloys Seaieg oxide 
surface films during sliding gave the best results and 
might serve as cage materials for high-temperature, 
high-speed bearings. High-temperature ball bearings 
lubricated with silicone oil-lithium soap greases have 
been found to be much more sensitive to clearance 
than are bearings lubricated with organic oil-metal soap 
greases. Grant (17) concludes that the former greases 
are thermally stable but cannot withstand extreme 
loads, while the latter greases break down thermally to 
give a consistent short life, regardless of load. A com- 
prehensive review of ball-bearing greases or extreme 
temperatures is presented by Oliver (18) who corre- 
lates results from several governmental and industrial 
sources. 

The effects of oil flow, speed, and load on the tempera- 
ture of deep-groove ball bearings have been studied ex- 
ge rae y by Nemeth, Macks, and Anderson (19). 

he lowest temperatures were obtained when the oi! 
was directed between cage and inner race. They estab- 
lished for these bearings a correlation (20) whereby 
bearing temperature or power rejected to the oil can be 
predicted over a wide range of operating conditions. The 
same authors (21) compared the performance of ex- 
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perimental and conventional roller bearings at high 
speeds. An experimental bearing with cage riding the 
outer race and rollers guided by the inner race gave 
the best results, since it was more readily lubricated 
than the other types tested. In another investigation by 
these authors (22) bronze and nodular iron as cage ma- 
terials for roller bearings at high speeds were studied. 
They suggest that the high wear obtained with a nodu- 
lar-iron cage results from cage slip, produced by the high 
friction of this material on SAE 52100 steel. Macks and 
Nemeth (23) have set up a method facilitating prediction 
of operating temperatures of certain roller bearings. 
This same subject is discussed further by Anderson and 
Macks (24). 

Radzimovsky (25) has proposed a method of calculat- 
ing the surface endurance limit for two cylinders rolling 
together which takes into account variation in stress as a 
pene passes through the loaded zone. This method is 

ased on the Huber-Mises criterion generalized for varia- 
ble loads. Good agreement is found between previous 
experimental results and the calculated ones. In an 
attempt to get fundamental information applicable to 
rolling-contact bearings, Niemann and Kraupner (26) 
have Seitemiaed in a special test rig the effect of the fol- 
lowing variables on plastic deformation of rollers in 
point contacts: number of revolutions, load, hardness, 
and initial profile. The surface damage also is dis- 
cussed, 

A new high-speed roll-neck bearing utilizing an inter- 
ference fit between the cones (inner races) and the roll 
neck is described by Haager (27), together with hydraulic 
means of assembly and disassembly. Scuffing of the roll 
neck is reduced or eliminated by means of this arrange- 
ment. An air gage for checking diameter and taper of 
roll necks also is described. 

Perret (28) has analyzed vibrations occurring in roll- 
ing-contact bearings for cases in which the load distribu- 
tion is statically determinate. Conditions are set up 
that should be met in the construction and installation 
of bearings in order to minimize these vibrations and 
hence te the noise. In another study of noise in 
roller bearings, Lohmann (29) describes equipment and 
test methods useful in determining the sources of such 
noise. Errors in geometry of the bearing are related 
to the type of vibration or noise they produce. 

The running time of a ball bearing on a small quantity 
of lubricating oil varies exponentially with the quan- 
tity of oil present, according to Booser and Wilcock (30). 
Oil films of less thickness than that required to cover the 
surface roughness of the bearing provide poor operation 
and short life. For a given quantity of oil the running 
life increases with increasing oil viscosity and increasin 
surface tension. Other factors also are correlated ad 
discussed. Fogg and Webber (31) found that boundary- 
lubrication adem predominate between balls and 
races in ball bearings. They studied the operations of 
2-in. ball bearings in the speed range of 6000 to 30,000 
rpm, varying the type and rate of lubrication, viscosity 
of lubricant, and variations in the type of loading. 

Walker and O'Meara (32) report that five years is too 
long a period for electric motors in continuous service 
to run on a single lubrication. However, with the im- 

pean being made in lubricants and bearings and 

aring housings it is possible that such a life may be 
attained in the near future. Ball and roller-bearin 
lubricating-oil viscosities for various speed factors an 
temperatures are presented in plot form in “Scientific 
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Lubrication"’ (33). The advantages and disadvantages 
of different types of grease also are detailed. 


Thrust Bearings 


Theoretical investigations of the Reynolds equation as 
applied to slider-bearing lubrication are continued by 
Saibel, Charnes, and Osterle. Two new cases ate con- 
sidered; the nonsteady-state operation of = 
slider bearings (34) and the optimum slider profile for 
viscosity a function of the pressure (35). Thus far eight 
conditions have been analyzed in these studies. (See 
digest for 1951 and 1952.) 

Results of studies on the influence of surface profile on 
the load capacity of thrust bearings with centrally 

ivoted pads are reported by Raimondi and Boyd (36). 

he authors conclude that the load capacity a3 truly 
flat, centrally pivoted pad is theoretically zero when air- 
lubricated gan confirm this conclusion experimen- 
tally. Further, they show that if the surfaces of centrally 
— pads are slightly convex, they will operate satis- 

actorily, air-lubricated, in either direction of rotation. 
Tests with liquid lubricants show that surface convexity, 
and viscosity drop with temperature, as the lubricant 
passes through the film, account in most gg for the load- 
carrying capacity of centrally pivoted pads. 

Charts and tables applying bearing theory to the 
analysis and design of pea bearings of both fixed and 

ivoted-pad t we have been prepared by Raimondi and 
Bo d (37). ast roblems are given in each case 
and comparisons are made between theory and test. 

The hydrodynamic pocket bearing is described by 
Wilcock (38). In this bearing the pocket oil pressures 
are generated by movement of the runner over a converg- 
ing pumping land. Preliminary operation of this type 
bearing has been successful and the possibility of su 
stantial savings in power loss at high rotative speeds 
over conventional thrust bearings is explored. 

Investigation of a Kingsbury thrust bearing using air 
as the lubricant has been made by McKinley (39). 
Some general conclusions are reached and the recom- 
mendation is made that the point of support of the thrust 
shoes should be located on the trailing side of the radial 
center line. 

An analysis of the stepped thrust bearing by relaxation 
methods has been made by Kettleborough (40). This 
solution is applicable to any shape of step. Results 
indicate that the load capacity of the completely internal 
step is much greater than that of the simple tilting slider. 
The author states that a full experimental program is 
being carried out on this bearing to evaluate its practical 
performance characteristics. 

A comparison of wedge and pressure oil lubrication is 
made by Leyer (41). The ssibility of saving in power 
loss by use of the pressure- sholeanl step bearing 1s dis- 
in considerable detail. 


Automotive Lubricants 


The factors responsible for engine wear are under- 
going intensive study. Undoubtedly the development of 
a radioactive-tracer technique for measuring engine 
wear is responsible for this reawakened interest since it 
is much more rapid and less costly than methods pre- 
viously used. Pinotti, Hull, and McLaughlin (42) 
describe the radioactive-piston-ring technique and show 
in general the effects of high-sulphur fuel, high load 
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and low jacket temperature in accelerating wear. En- 
ine operating conditions, fuel and lubricating-oil qual- 
ity are all shown by Jackson, Burk, Test, and Cowell 
(43) to influence wear rate in laboratory engines fitted 
with radioactive rings. 
Kavanagh (44) reports data indicating good correla- 
tion between laboratory radioactive-ring wear tests and 


field cylinder wear. Tests described by Jackson (45) 
showed that laboratory radioactive ring-wear test re- 
sults line up with field wear data obtained by measure- 
ment and by the use of radioactive rings. The effective- 
ness of heavy-duty oils in reducing wear in passenger- 
car engines is shown by Palmer (46); Ellis and Edgar 
(47) report similar wear reduction when oils of high 
alkalinity are used in engines running under high load, 
with low cylinder temperatures, or with high-sulphur 
fuel. Raviolo (48) points out which areas in engines 
require special attention in lubrication. 

unc, McArthur, and Moody (49) report that most 
engine wear is due to friction and abrasion between 
rubbing surfaces whereas Geniesse and Jackson (50) 
attribute it to corrosion. Pocock (51) reports that 
leaded gasolines give higher wear and heavy-duty oils 
increase wear under some conditions and decrease it 
under others. 

A very informative symposium on engine-testing of 
lubricating oils was held by the Institute of Petroleum. 
Kendal, et al. (52) cover such aspects as the philosophy 
of testing, standard laboratory tests, field tests, engine 
deposits and wear, used-oil analyses and statistical meth- 
ods of analysis. Wilford (53) discusses passenger- 
bus and long-distance-freight lubricant requirements. 
Military requirements for test methods are brought out 
by Baddeley, et al. (54). Pearce (55) puts forth a 
diesel-engine manufacturer's thoughts on test methods, 
while Fogg and Oliver (56) describe test experiences 
with a multicylinder diesel engine. A discussion of the 
Caterpillar L-1 and Chevrolet L-4 test procedures is 
provided by Cree (57). 

In this symposium Towle and Vaile (58) describe a 
120-hr test in a Petter diesel engine which appears to be 
suitable for predicting the performance of oils in the 
Caterpillar L-1 test. Simmons (59) points out the in- 
formation that may be obtained through the use of the 
Lauson gasoline engine when testing additive oils. 
A dual-purpose engine that can be operated either under 
the Orto or diesel cycle is described by Perry (60), 
and Bell (61) reports on a single-cylinder Petter gasoline 
engine with results indicating a good correlation with 
the Chevrolet L-4 test. Discussion of the symposium 
papers also offers interesting food for thought (62). 

A symposium on the examination of used crankcase 
lubricating oils by J. B. Matthews and associates pro- 
vides interesting facts for the reader who wishes to study 
the physical and chemical changes taking place when 
internal-combustion-engine oils are subjected to use. 
These papers present data on their composition (63), 
size poh occulation rating of insoluble particles (64), a 
study of oxidation tests and the dispersing properties of 
oxidation products (65), and a kinetic study of rates of 
formation of deterioration products and additive de- 
pletion (66). 

Considerable progress has been made in the use of the 
electron microscope in the study of lubricant perform- 
ance. Peri (67) finds that deposit formation is pre- 
vented only while large numbers of extremely small 
particles of detergent nf gum or resin, averaging less 
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than 300 A, remain individually dispersed in a deter- 
gent oil. As the particles grow larger, deposition rate 
increases. Broughten (68) and McBrian and Atchi- 
son (69) employ the electron microscope for studying 
new and used oils. This method is useful for predicting 
operating performance through picture pattern and par- 
ticle size. 

A spectrographic method for determining trace metals 
in used engine-lubricating oils is described by Mecker 
and Pomatti (70). Correlating analysis with engine 
experience makes it possible to avoid expensive en- 
gine maintenance. Sennstrom (71) reports on the use of 
the spectrograph in nponnenes railroad diesel engines. 

Synthetic lubricants are excellent for cold-weather use 
in automotive engines according to Miller and Galindo 
(72). Polypropylene glycols with and without petro- 
leum oils permit easy starting while giving low oil 
consumption because of their high viscosity index. Low 
ponr point aids flow to the bearing surfaces. 

Shea and Ayton (73) have prepared a bibliography ot 
1938-1950 literature on the effect of antifreeze, batteries, 
starters, fuels, and lubricants on the starting and opera- 
tion of diesel engines at temperatures below --20 F. 
Abstracts of all v~. omnsthan are included, 345 in number. 


Gear Lubrication 


Gear calculations and experiments are described by 
Heidebrock (74) amplifying his report of the work at 
Dresden reviewed a year ago.” The influence of the 
lubricant on the load capacity and wear of gear teeth 
was investigated and the results are shown by dia- 
grams. 

Borsoff, Cook, and Otvos (75) show how the effective- 
ness of lubricants can be determined from wear data on 
gear teeth, using a radioactive-tracer technique. Tooth 
wear is continuously studied by measuring the change in 
activity of the lubricant, while it circulates through a 
gear box in which one of the mating gears has been made 
artificially radoactive. Curves for total wear in milli- 

rams of active iron are plotted against tooth load for 
Sidenaes oils. The apparatus is calibrated by means 
of a radioactive solution containing a known amount of 
iron naphthenate in oil. 

Lane and Hughes (76) measured the electrical resist- 
ance between meshing teeth of rotating gears, using a 
cathode-ray oscillograph. The variation of resistance 
depends upon the tooth load. It was found that the 
resistance is always lowest where the sliding speed is 
highest. The resistance has its maximum value in the 
neighborhood of the pitch line, where there is no sliding 
motion. 

In his second ASTM paper on the test machine for gear 
lubricants, Ryder (77) j sae sie improvements in the 
mee gee. system for the bearings and as tandardized 
test procedure. Photographs show the installation of a 
microscope and viewing light, also a typical scuffed area. 
To determine the scuff load, a plot is made showing the 
penenes of tooth area scuffed against the hydraulic 
oading pressure in pounds per square inch. After 
drawing a smooth curve the scuff is taken as that corre- 
nore to 22.5 per cent of the total tooth height. 

he final scuff load for each oil in pounds per inch is equal 
to the foregoing loading pressure times a constant, di- 
vided by the tooth width. 

Their own investigations of gear scuffing and gear 
wear are well summarized by Borsoff and Hat Es), 
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preceded by a concise review of the history of research 
on gear lubrication. The conclusion is reached that 
gears lubricated with straight mineral oils operate 
under thick-film lubrication up to the scuff load (or 
“score load’’). Beyond that point EP agents are re- 
— and act by means of chemically steedbet films. 

eplying to the yaa ating the authors report that polar 
additives alone contribute very little to the load capacity 
of gear teeth compared with chemically active EP 
agents. 

In their paper on mechanical testing of gear lubricants, 
Hughes and Tourret (79) describe Thornton high- 
speed gear-test rig, with photographs of scuffed teeth 
and curves showing scuff load diminishing with increas- 
ing pinion speed. Load capacity varies inversely as the 
*/, power of the speed. The comparative rating of 
different additives remains the same at all speeds. The 
results are shown to agree with Blok’s hypothesis that 
any oil breaks down when a characteristic critical tem- 
perature is reached. This paper concludes with a re- 
port on the cam-scuffing rig, a simpler device of some 
value pees good correlation with the gear rig. 

In his study of the scoring phenomena of gears, Kelley 
(80) describes further investigations using a gear-test 
rig with different lubricants. He gives an understanda- 
ble mathematical review of Blok’s theory of flash 
temperatures at tooth surfaces. Kelley concludes that 
the weight of evidence favors Blok’s hypothesis of criti- 
cal temperatures for film failure. 

Ryder claims satisfactory correlation between the 
indications of gear scuffing in his test rig (81) and air- 
craft service performance. In the discussion, Bedell 
advocated the use of a reference oil. Simon reported 
much higher load capacities in a gear rig fitted with a 
flexible quill shaft and other improvements. In line 
with conclusions by Kelley, Simon "pe se that scuff- 
ing tendency be measured in terms of temperature rather 
than tooth load. 

Borsoff and Younger (82) review the investigations on 
gear scuffing, metal transfer and wear previously re- 
ported by their organization. They Sel seaiiemation 
of the conclusion that hydrodynamic films persist until 
scoring or scuffing begins. With the higher-sulphur 
oils, the scuff load increases with increase in oil tempera- 
ture, bute with low sulphur it decreases. The effect of 
increasing viscosity in diminishing the amount of metal 
transfer is plainly shown by radiographs. Absence of 
wear below the critical scuff load was shown by the 
tracer technique. Wear is reduced as viscosity increases, 
while oil compounded with an EP agent shows practi- 
cally no wear up to a very high load. Confirmatory 
data from two wdkes laboratories are plotted on the curve 
for load capacity against the product of viscosity and 
speed. An EP lubricant can serve to protect the gear 
against scoring at peak loads, while permitting hydro- 
dynamic operation under normal loads. 

Black and Havely (83) review the different categories 
of additives with special reference to antiwear lubricants. 
They explain the action of such additives by chemical 
—- which increases the true area of contact. 

ypical four-ball test results are charted showing the 
variation of scar diameter with additive concentration 
for three additives. The additive selected for use in a 
turbine oil not only met the antiwear and compatibilit 
requirements, but raised the load capacity of 2190 T oil 
about $0 per cent. The authors report that the useful- 
ness of antiwear turbine oils has been demonstrated by 
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full-scale tests, but that they are expected to have little 
effect on reducing pitting. 

Johnson and Craine (84) review causes for gear failures 
and illustrate examples of various types. 


Metalworking Lubrication 


In the general field of lubrication in metalworking, 
metal cutting continued to receive the major research 
effort in 1953 and advances were made in evaluation 
testing, problem analysis, lubricant formulation, and 
mode of application. 

In the first category Oathout, Howell, Hamer, and Le- 
land (85) refined the standard single-point tool-life test 
by correcting for variations in the machinability of the 
workpiece. Reproducibility was excellent and corre- 
sponding ratings were obtained in the laboratory and 
in commercial operations for a number of fluids. The 
commercial operations are well authenticated and are 
described in detail. Cutting speed in the laboratory 
test was adjusted to give tool lives of the order of 1 to 
15 minutes with annealed SAE 4140 and SAE 4340 steels. 

Lauterbach and Ratzel (86) used a planing action and 
evaluated cutting fluids in terms A op “critical rake 
angle’’ (CRA) of the tool. The CRA is defined as the 
rake angle at which the surface of the chip and work- 
roe changes from smooth to rough. The CRA ranged 
rom 5 deg for a highly compounded oil to 20 deg for 
plain mineral oil, when cutting SAE 1025 steel at 0.002- 
in. depth of cut and a 2.5 fpm cutting speed. — 
— gave 26 deg. Although their cutting speeds 
were limited to less than 20 fpm, a series of oil-base 
cutting fluids were rated in the sequence of general field 
experience. An important conclusion of their work is 
that the CRA represents an invariant condition charac- 
teristic of the workpiece and mechanical conditions of 
cutting. In a previous article (87), the same authors 
discuss the effect of cutting conditions and of cutting 
fluid on depth of cold work as determined by grain dis- 
tortion of annealed low-carbon steel. 

Stokely (88), investigating the drill for evaluating 
cutting fluids, found the most. useful criterion was the 
a at which the torque showed a sharp increase. 

ith careful metallurgical control of the work material, 
the test proved reliable for formulating and testing both 
water-hase and oil-base cutting fluids. 

Beaubien and Cattaneo (89, 90) have analyzed experi- 
mentally the requirements of turning, drilling, and thread- 
ing operations in terms of such cutting-fluid properties 
as cooling capacity, friction characteristics, viscosity, 
and wetting ability. Performance was judged on the 
basis of tool life, tool forces, uniformity of cutting, and 
surface finish. Tool life received the major attention 
and the cause of tool failure—overheating, wear, or 
welding—was related to cutting-fluid properties. 

Many valuable advances in metal cutting are made 
under the stress of commercial operation and are not 
reported in formal research papers. Application of the 
cutting fluid as a mist is a case in point. However, 
Brosheer (91) has written an informative report on re- 
cent developments in this field in the nation’s leadin 
metalworking plants and describes its advantages an 
limitations for a number of cutting operations. Fluids 
range from kerosene to regular oil-base fluids while 
water-base fluids, because of their high evaporation 
rate and excellent cooling properties, hold special ad- 
vantage for this mode of application. 
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The advantages of incorporating wax in cutting fluids 
are reported by Carse and Budner (92) for a variety of 
operations on SAE 1018, 2-S aluminum, and 304-type 


stainless steel. Pahlitzsch (93) reports on the status of 
COs; as a cutting fluid after extensive trial under com- 
mercial conditions. 

In a study of drawing mild-steel wire at temperatures 
ranging from —40 C to 625 C, Thompson, Carroll, and 
Bevitt (94) found lubrication to be a controlling factor 
and gave it considerable attention. The best high- 
temperature lubricant proved to be graphite, coils 
dispersed in ‘‘white spirit."" The such as 
brown soap, which are outstanding at ambient tempera- 
tures, also are effective at temperatures as low as —40 C. 
The tests were made with tungsten-carbide dies with a 
yaa angle of 5 deg and at a drawing speed of 3.4 
pm. 
Wojtowicz (95) developed a simple test for deep- 
drawing lubricants which measures the force required 
to draw a lubricated strip of appropriate metal between 
two opposing dies, preloaded to 1250 to 5000 psi. The 
test was used for formulating lubricants for specific 
applications. The author includes a discussion of the 
relative merits of different types of lubricants and general 
rules for formulation of such lubricants. 


Boundary Lubrication 


Solid Friction. Experiments conducted by Burwell 
and Rabinowicz (96) on the determination of friction 
between steel and lead or indium indicate that the fric- 
tion force is a function of both normal load and sliding 
speed. The speed influences shear strain rate at the 
welded junction and the length of time available for 
development of full strength at the junction of the two 
surfaces. These results indicate also that the static 
coefficient of friction depends on the rate of application 
of tangential force. 

Bowers, Clinton, and Zisman (97) report frictional 
poopeees of a number of linear high polymers made from 

alogenated derivatives of ethylene. Data are given 
for steel sliding on polymer, polymer on steel, and poly- 
mer on polymer. The physical form and chemical com- 
sition of the polymer is shown to influence its frictional 
havior. 

King and Tabor (98) have measured yield strength P 
aud shear strength S for polyethylene, Teflon, Kel-F, 
and Perspex over the temperature range of —100 to 
80 C. Coefficients of kinetic friction were also deter- 
mined over this range for like pairs of these materials. 
For polyethylene, the coefficient of friction is approxi- 
mately equal to §/P; for Teflon, §/P is greater than 
u, while for the other two plastics wu is greater. En- 
hanced junction strength of Kel-F and Perspex in the 
manner of brittle materials accounts for the high co- 
efficients of friction noted. The low junction strength 
of Teflon is attributed to low intermolecular forces where 
mechanical interlocking is not possible. 

Polytetrafluorocthylene rappears to have great pos- 
sibilities as a low friction antiseizure bearing material, 
particularly when impregnated into metal surfaces, 
according to the Production Engineering Research 
Association of Great Britain (99). 

Friction experiments with a number of different 
rubbers and gelatins are reported by Denny (100). He 
found that at low loads the area of real contact is al- 
most directly proportional to the load, while at high 
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loads the frictional force approaches constancy. This 
latter result suggests that the area of real contact ceases 
to increase at some point. Evidence of the existence 
of a component similar to the “‘ploughing’’ term for 
rigid materials is presented. 

Solid Lubricants. Godfrey and Bisson (101), con- 
tinuing their study of bonded films of molybdenum 
disulphide, recommended four poe bonding materials, 
corn syrup, glycerol, silicone-base varnish, and asphalt- 
base varnish. All methods gave tenacious films of lubri- 
cant exhibiting low coefficients of friction at slidin 
velocities as high as 7000 fpm. Corn-syrup films showe 
the greatest endurance, followed by the asphalt-base 
films. Bonded films were found to be generally more 
durable than cadmium or silver plate in continuous 
sliding experiments with periodically increasing load. 
Campbell (111) shows that lubricant-binder ratio and 
surface quality are important in preparing bonded films. 

Davison (102) mentions a number of commercial 
applications where molybdenum disulphide is effective 
in reducing friction and wear. Data are included on the 
load required to force a lubricated pin into an under- 
sized bushing where MoS, gives excellent results. 

The use a sulphur in bearings provides 
superior lubrication under adverse conditions of heat 
and pressure according to Maassen (103). 

Boundary and EP Lubrication. Kinetic friction experi- 
ments on 15 synthetic lubricants and one uncompounded 

troleum oil are reported by Johnson, Swikert, and 

isson (104). In these tests a steel ball slid over a stecl 
plate with a velocity of 75 to 18,000 fpm. The load on 
the ball was sufficient to give an initial Hertz sur- 
face stress of 126,000 psi. Velocity for incipient surface 
failure was a sca higher for most of the synthetic 
fluids studied than for the petroleum oils. A blend of 
'/, diester and */; silicone showed no surface failure 
below 10,000 fpm. With nonreactive specimens, a 
diester fluid failed to provide lubrication, indicating the 
need for considering the materials to be lubricated in 
such a system. 

Valuable data on the temperature at which various 
synthetic fluids fail to lubricate under boundary condi- 
tions are presented by Murray, Johnson, and Bisson (105). 
Synthetics, other than silicones, were found to be more 
effective than petroleum lubricants, although certain 
esters gave corrosive decomposition products. Results 
of these experiments further support the theory that 
effective lubrication with esters is due to metal soaps 
formed from free acids in the lubricant. 

An interferometric method of measuring the separa- 
tion of two lubricated plates is described by von Schiess| 
(106). A cast-iron plate and steel ring with a film of oi! 
between are subjected to a normal force causing separa- 
tion. The measured values are found to agree well with 
those predicted by hydrodynamic theory, and the initial 
film thickness is believed to be due to boundary proper- 
ties of the lubricant film. 

Studies by DeArdo and Kipp (107) on Timken machine 
tests of EP lubricants indicate that running speed,is the 
principal variable affecting results. Consequently, these 
authors advocate that Timken tests be run over the en- 
tire speed range of the machine. 

Fretting. Feng and Rightmire (108) have extended 
Feng’s theory of wear to cover fretting. They propose 
that fretting begins with ordinary wear, fol sao Be 
oxidation of the loose wear particles. Since these par- 
ticles are trapped, they contribute greatly to the wear 
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by their abrasive action; in the final stages, damage is 
due almost entirely to abrasion. Large pits are formed 
by the et of a number of adjacent small pits. 

An ASIM symposium (109) on fretting comprises 
five papers dealing with this phenomenon. Campbell 
provides a general discussion of the fretting of metal 
surfaces. Results of tests to determine fretting tenden- 
cies are reported by McDowell; material combinations 
are rated as possessing poor, average, or good resistance 
to fretting. Horger points out that fretting influences 
the fatigue strength of fitted members and igians how 
pe tose in resistance to fatigue-crack initiation 
an be realized. Herbek and Stro- 
hecker discuss the effect of greases in reducing fretting 
in a machine using a ball thrust bearing as the test ele- 
ment; they find that good feedability of the grease is 
essential in reducing Netting damage. Another ty 
of test machine is described by Uhlig, Tierney, and Mc- 
Clellan; fretting, as measured by weight loss, is found 
to be proportional to relative slip. 

Reviews. Bisson (110) reviews the important NACA 
experimental work on solid surface films, particularly 
that pertaining to molybdenum disulphide. A compre- 
hensive discussion by Cam bell (111) covers the mecha- 
nism of solid friction pe 4 the properties, classes, and 
aoerost of solid lubricants. est (112) surveys 
t 


¢ various theories of friction of unlubricated surfaces 
and of boundary lubrication; an extensive bibliography 
is included. 
A ea by Barwell (113) reviews the more common 
particularly with regard to the part 
y 


playe surface layers in affecting wear. 

te (114) discusses the effect of surface layers on 
friction. His data illustrate the effect of oxygen and 
water vapor, organic-acid vapors, and chlorine in re- 
ducing friction. The reactivity of the metal surface, 
temperature effects, and the mechanism of boundary 
lubrication are included in his treatment of the subject. 


Properties of Lubricants 


Ruppert (115) has shown the relation of the Kiess- 
kale rule for pressure coefficient of viscosity to a number 
of other laws, all having the form dln y) = kdx. 
Kiesskalt’s relation states that the pressure increase to 
double the viscosity of a lubricating oil is independent 
of pressure or viscosity and depends only on the tem- 
perature and nature of the oil. Wittenberger (116) dis- 
cusses the temperature-viscosity function of organic 
liquids, emphasizing the relation of viscosity to abso- 
lute temperature. Ceiculorions by Kochanowsky (117) 
of the average lubricant pressure between two inclined 
planes — with respect to each other gave un- 
realistic results at high loads and at low speeds. This 
is attributed to the assumption that viscosity is an ex- 

mential function of pressure. A square-root relation 

tween viscosity and pressure is proposed which leads 
to better values. 

A report by Charron (118) describes measurements of 
the viscosity of glycerine and lubricating oil under ra 
idly varying pressure in the range of 1-1000 atm. Little 
(119) describes experiments with naphthenic and paraf- 
finic oils in contact with Freon 22 to determine the vis- 
cosity of mixtures as a function of the amount of gas 
absorbed. 

Peterson and Bondi (120) isolated the soap skeleton 
of a grease by displacing the oil with liquefied butylene, 
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then liquefied ethylene. The grease was reconstituted 
by adding oil back to the soap skeleton. The system 
was shown to be reversible, except when polar com- 
pounds are present in the oil. Matthews (121) reviews 
the recent work on the structure of greases, pointing out 
that grease properties can be controlled by controlling 
the state of aggregation and length:diameter ratios 
of the soap fibers. 

Pinic-acid diesters are described by Murphy, O'Rear, 
and Zisman (122). Their study includes preparation, 
properties, and lubricant applications; like other dies- 
ters, these compounds have high flash points, low pour 
points, and high viscosity indices. Zisman (123) re- 
views the knowledge accumulated on synthetic lubri- 
cants over the past 10 years and cites numerous militar 
applications of these products. Crampton, et al. (124 
discuss the use of synthetic oils in turboengines. 

A progress report published by Ohio State University 
(125) deals with the analysis and testing of lubricating- 
oil fractions of crude petroleum. Methods for deter- 
mining structural composition of such fractions are 
based on the comparison of properties with those of 

ure high-molecular-weight hydrocarbons. A unit has 
tees announced (126) which is said to screen lubricants 
quickly on the basis of oxidation stability, sludge and 
varnish formation, and corrosion characteristics. 

Diamond, Kennedy, and Larsen (127) present a kinetic 
study of oil oxidation in the range above 220 C extending 
the knowledge of the oxidation of lubricants to near the 
ignition point. Using a number of metal catalysts in 

ifferent forms, an oxygen-absorption system, and oil in 
thin films, they found catalysis to be mainly homoge- 
neous. All metals tested showed some catalytic effect, 
copper being most active. Only one type of oil was 
studied. 

Spontancous-ignition temperatures of a number of 
hydrocarbon ubricants are reported by 
Frank, Blackham, and Swarts (128). The influence of 
additives and metal surfaces are included in the study. 
Baldwin and Daniel (129) describe apparatus for measur- 
ing the solubility of gases in lubricating oils and fuels. 
Results are reported for a number of gases in several 
tabeleating oils and some fuels. 

The viscosities of dilute solutions of sodium phenyl- 
stearate in benzene are reported by Honig and Single- 
terry (130). They show that pate amounts of certain 
polar additives, such as water, organic acids, alcohols, or 

henols, drastically reduce the viscosity of the solution. 

he effects produced by water, alcohols, and phenol are 
reversed by Resting to 70C. The effect of organic acids 
such as phenylstearic is not reversible. 


Miscellaneous 


Mathematical symbols for lubrication problems, 
which have been adopted by the American Society of 
Lubrication Engineers, are presented and discussed by 
Boyd (131). These symbols evolved from an earlier 
proposal which was carefully studied and revised to 
mect the problems of lubrication engineers. 


Books 


A report describing the work done, under ASME 
sponsorship, on the viscosity and density of lubricants 
under high pressure (132) has been prey Volume 
I gives the text of the report, details of the equipment 
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and methods, and physical and chemical data on the 
samples tested. Volume II contains graphical and tabu- 
lar viscosity and density data, and information on the 
essures causing the formation of solids. Forty-six 
ifferent materials were tested, including synthetics, 
pure hydrocarbon compounds in the lubricating range, 
and representative petroleum oils. 

Two German volumes (133, 134) on bearings have 
appeared. The first is a monograph by Schmid and 

eber on sleeve-bearing theory, Silas lubrication, 
testing, and manufacture. Both metallic and nonmetallic 
bearings are considered. The second is a compendium 
on bearing materials, dealing with the testing and evalua- 
tion of sleeve bearings, metallic and nonmetallic. 

A treatise on sleeve-bearing metals by Borge Lunn 
(135) discusses various lubrication and bearing-metal 
theories previously proposed and the composition and 
properties of bearing metals. A hypothesis is stated 
wherein lubrication under boundary conditions deter- 
mines bearing performance. This is accomplished 
through the formation of an adhesive film produced by a 
chemical reaction among the rubbing metals, the lubri- 
cant, and the surrounding atmosphere. An interestin 
technique has been developed in which the electrica 
resistance of the lubricant film is followed during the test. 
Many test results are shown, principally with white 
metals. 

Hersey and Hopkins (136) have co-ordinated the data 
from 12 investigations of the viscosity of lubricants under 
pressure. All available data on the lubricants tested 
are included, and the results of the high-pressure vis- 
cosity tests are analyzed extensively. Of the 148 
lubricants tested, 25 were fatty oils, 94 were petroleum 
oils, 17 were compounded oils, and 12 were other ma- 
terials useful as lubricants. 


There is no duplication of 
data with reference (132) mentioned previously. 
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Fig. 1 Geyser of icy calcium-chloride brine rises as big steel 
tank, frozen at 45 degrees below zero, is burst from internal 
pressure of 2850 psi. Steel is a new type, known as “Carilloy 


Pressure-Vessel Tests 


Coarep with ice at 45 deg below zero, four large closed 

ssure tanks of a new kind of steel were put through 

urst and impact-test paces, June 29 and 30, in Birming- 
ham, Ala. 

The vessels were made of a new quenched and tempered 
steel known as ‘‘Carilloy T-1,’’ a product of United 
States Steel Corporation's Research Laboratory. 

The tests were staged in an open area adjoining the 
plant of Chicago Bridge and Iron Company. Engineers 
and research experts of both companies took part in the 
series of tests before an audience of government and 
technical code authorities, representatives of the Atomic 
Energy Commission, army and navy officers, as well as 
the heads of military and civilian aeronautical groups. 

The following specific regulatory bodies were invited: 
ASME Boiler Code Committee, U. S. Navy Department, 
U. S. Coast Guard, American Bureau of Shipping, Ameri- 
can Petroleum Institute, U. S. Atomic Energy Commis- 
sion, U. S. Army, U. S. Air Force, National Advisory 
Committee for Aeronautics, U. S. Army Engineers, Pres- 
sure Vessel Research Committee, American Water Works 
Association, Interstate Commerce Commission, National 
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T-1,” developed by United States Steel Corporation. Burst 
test was one of a series made on Chicago Bridge and Iron 
Company plant site in Birmingham, Ala., on June 29 and 30. 


Research Council, Bureau of Reclamation, and ASA 
(Code for Pressure Piping). 

a ration T-1,"’ as the test series were called, ticked 
off with the precision of a military maneuver, but be- 
hind the scenes long hours of hard work were required 
to bring the steel of the tanks down to the low tempera- 
ture required. They were cooled by pumping into them 
— s of gallons of calcium-chloride brine chilled by 

ry ice. 

wo separate test methods—burst tests and drop im- 
pact tests—were used to demonstrate the strength and 
toughness of the steel. Two burst tests were made on 
alternate days to determine how much internal pressure 
the tanks could withstand before they burst. In the dro 
tests a new method of testing full-scale vessels was used. 
A 26,700-Ib steel weight was let fall upon the tanks from 
heights of 52, 73, and 101 ft to show the toughness of 
the steel at low temperatures. Internal pressure in the 
drop tests was 1875 psi. 

Outwardly, when ready for the tests the four tanks ap- 
peared identical—20 ft long, including their hemispheri- 
cal ends, and 48 in. in diam, made from steel plates 
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1/, in. thick, crusted with white frost, but the two tanks 
tested the first day were not “‘stress-relieved"’; that is, 
they were in the natural condition, as-welded. Those of 
the second-day’s tests had been stress-relieved or given 
a special heat-treatment following their fabrication so 
that internal stresses caused by the fabrication and weld- 
ing were minimized. The objective was to compare how 
both kinds of tanks would react to the same tests. 

‘ ome of the tests performed on the four tanks were as 
ollows: 


1 June 29, burst test nonstress-relieved vessel at 
—45 F; 2850 psi internal pressure at moment of burst. 

2 June 29, drop test nonstress-relieved vessel at —45 F; 
26,700-lb weight dropped from 101 ft caused break. 

3 June 30, first test on stress-relieved vessel at —45 F; 
2850 psi internal pressure at moment of burst. 

4 Tacie 30, drop test on stress-relieved vessel at —45 F; 
26,700-lb weight dropped from 101 ft caused break. 


At intervals throughout the test periods girth measure- 
ments of the tanks were made and recorded to show swell- 
ing and deformation. 

ate of the burst and drop tests were spectacular. 
The steel showed tremendous toughness even at the very 
low test temperature. Yellow calcium-chloride brine 
gushed like a geyser from a hole burst in the tank. 

When the drop tests were completed the tanks had 
amply demonstrated their ability to withstand tremen- 
dous shock. 


72-In. Aluminum Die-Casting Machine 


A New 72-in. aluminum die-casting machine, said to 
be the largest ever built, was unveiled recently by the 
Doehler-Jarvis Division of National Lead Company, 
Toledo, Ohio. This project represents a joint develop- 
ment between Doehler-Jarvis and Kaiser Aluminum & 
Chemical Corporation. 

Primarily designed for aluminum and with the auto- 


Fig. 2. Side view of 72-in. die-casting machine. Machine weighs 250 tons, will handle 
dies up to 50 tons in weight, and is capable of premene aluminum die castings up to 75 Ib 


and zinc die castings to 200 Ib. It is said to 
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the largest machine of its type ever built. 


Fig. 3 Workman is shown here removing 41-lb aluminum 
die-cast flange for cable reel from the 72-in. die-casting ma- 
chine. After gate and flash are removed casting weighs 31 Ib. 


motive market specifically in mind, the machine is 
capable of turning out aluminum die castings weighing 
up to 75 lb. When adapted to zinc use, castings up to 
200 Ib are contemplated. By previous apres: 
standards, zinc parts up to 45 lb and aluminum of 20 1 
were considered practically maximum. 

The mechanical unit weighs approximately 250 tons 
and will handle dies weighing up to 50 tons. (The 72 
in. referred to is the distance between the centers of the 
four large bars which are the essential framework of a 
die-casting machine.) The largest machines operated 
by Dochler-Jarvis per 
ously were 48-in. machines, 
such as the ones now used 
to turn out large transmis- 
sion housings, automobile 
grilles, and other large die 
castings. 

It was estimated that on 
a casting job weighing 75 
Ib in aluminum the 74-in. 
machine could operate at 
a production rate of 30 
per hour and would 
consume in excess of 2250 
lb of metal per hour. To 
cope with this high rate 
of metal consumption, the 
machine has been equipped 
with two 12,000-Ib rever- 
beratories. 

An important production 
feature in this machine is 
the development of an 
automatic ladle to handle 
adequately this large 
hourly metal consumption. 
Maintaining temperatures 
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for successful casting has been accomplished by setting 
temperature controls on the ladle itself. Other auto- 
matic features of the machine include: Cycle control 
or manual), controls for metal temperatures for the 

ace, recording for water-cooled shot sleeve tem- 
perature, and recording for die temperature. 


Friction Materials Laboratory 


As AN answer to increasing demand for better control 
and safer stopping of all types of mechanical equipment, 
recently opened a new Fric- 
tion Materials Laboratory devoted to research and de- 
pi ao of asbestos brake linings and other friction 
materials. 


Inertia-Type Dynamometer 


The new laboratory, a part of the Johns-Manville 
Research Center at Manvil ec, N. J., houses the largest 
and most versatile inertia-type dynamometer ever built 
for testing the stopping qualities of aircraft, railroad, 
truck, bus, and industrial-equipment brake materials. 

In addition, the new laboratory contains many other 
machines for testing a wide range of friction materials, 
particularly automotive brake linings and clutch facings. 

The dynamometer is said to be the largest in the world 
devoted to testing friction materials. It weighs more 
than 200 tons and rests on a base of more than 250 tons 
of reinforced concrete. 

This unique dynamometer is capable of reproducing a 
wide range of braking conditions such as the wheel of a 
giant bomber or commercial airliner landing at 200 mph, 
or of a train moving as fast as 150 _ to the low-speed, 
high-torque application typical heavy-duty earth- 
moving machinery. 


Electronic controls and instrumentation provide 


greater control refinements for these wide-range tests 
than any other dynamometer of its type in use today. 


Fig. 4 Inertia-type dynamometer for testing friction materials for aircraft, industrial equip- 


ment, railroad, truck, and bus brake assemblies. 
At the far right are the triple-s 
order, are t 


the brake assembly at the left is attached. Complete, the dynamometer weighs some 200 tons. 
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The components are arranged in tandem. 
induction motor and clutch mechanisms. 
inertia wheel disks, the gear-reduction unit, and the torque stand to which 


Fig. 5 Experimental brake block is removed from the 
brake assembly of the dynamometer following an electroni- 


cally controlled test. The torque stand, at right, is arranged 
for two-position torque absorption from high and low-speed 
shafts of the gear unit. Positions for insertion and retrac- 
tion of brake assemblies, which can be as large as 60 in. in 
diam, are controlled by means of hydraulic and air systems 


Driving Unit 

The driving unit is a triple-speed induction motor set 
and clutch, which allows for a 500-hp variable-speed 
drive. This unit can be speed-regulated in infinite 
steps from 0 to 1500 rpm. e clutch is of the eddy- 
current type, which couples the single and dual-speed 
motors to the flywheel section. The clutch mechanism 
can be used as a brake to stop the dynamometer under 
emergency conditions. 

The driving unit is mounted in tandem with the fly- 
wheel unit. This latter unit consists of 16 individual 
and removable disks weighing 27 tons. The disks can 
be arranged for an inertia loading of 150 slug ft sq to 
6750 slug ft sq in increments of 50 slug ft sq. The disks 
themselves are balanced 
dynamically. There is pro- 
vision for periodic dynamic 
balance through the use of 
a vibration meter. The 
specially designed bearings 
ate lubricated by three 
methods—oil ring, hydro- 
static lift, and hydraulic 
pressure. Electric controls 
ion the bearings from 
coming overheated. 


Gear-Reduction Unit 


Next in the tandem ar- 
rangement of the complete 
dynamometer is the large 

ar-reduction unit weigh- 
ing 10 tons which is rated 
5800 hp at 300 rpm. This 
unit incorporates two out- 

t shafts to accommodate 
hook high and 
brake applications. It is 
connected with the fly- 
wheel shaft by a Thomas 
flexible coupling and is 


Following, in 
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free of backlash. One shaft develops a speed from 0 to 
300 rpm; the other develops a speed of 0 to 1500 rpm. 
Each shaft has a torque range from 0 to 100,000 ft-lb. 
Antifriction bearings are used on this unit. 


Brake Testing 


Brakes to be tested are mounted on a torque stand 
which can be positioned to absorb torque from either 
the high or low-speed shafts of the gear unit. The 
positioning for the insertion and retraction of the brake 
assembly is accomplished by means of hydraulic cylinders. 
The torque stand 1s capable of mounting a drum as large 
as 60 in. in diam. 

Constant input and constant torque control are main- 
tained by means of hydraulic and air systems. The air 
pressure range is 0 to 200 psi. The hydraulic range is 0 
to 2000 psi. An exhaust system is provided to cool the 
brake. A service crane for handling the brake and drum 
assemblies to be tested is mounted overhead. 

The dynamometer is capable of producing 100,000 
ft-lb of braking torque and 51,000,000 ft-lb of kinetic 
energy. 


Electronic Control Panel 


An elaborate electronic control panel selects and 
governs either drag tests or cycle tests at adjustable 
speeds. Test information is recorded on four channel 
oscillographs. The panel contains the unusuai feature of 


Fig. 6 Huge flywheel disks on the new dynamometer are 
shown in foreground. The 16 removable disks, weighing 27 
tons, can be arranged for an inertia loading of 150 slug ft 
ae 6750 slug ft sq in increments of 50 slug ft sq. The fly- 
wheel ae are lubricated by three methods—oil ring, 
hydrostatic lift, and hydraulic pressure. In addition the bear- 
ings are protected from overheating by electrical controls. 
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an oscilloscope-movie camera combination, so arranged 
that oscilloscope readings of surface temperature under 
high speed can be recorded on film. 

Other instrumentation on the panel includes a direct- 
reading speed computer accurate to '/, revolution with 
data recorded on the oscillographs (this computer also 
electronically records revolutions-to-stop); two tem- 
perature indicators and two temperature limiters; four 
thermocouple d-c amplifiers and four strain-gage ampli- 
fiers; two cycle-per-phase counters, range 0 to 400 brake 
er a two counters for total or repeat cycles in 
phase A or B, range 0 to 999,999 applications; cycle 
timers with maximum ranges of 2 to 120 min; timer for 
recording at one-second intervals on oscillograph charts; 
series of switches for program selection; potentiometers 
for preset speed control of 0 to 1500 rpm and preset brake 
torque control of 0 to 100,000 lb-ft; and instrumentation 
for surface temperature pickup from an electronic cell. 
An electronic timer will ‘‘warm up" the electronic 
components prior to tests. 


Jet-Engine Noise Tests 


A HIGH-INTENSITY sound chamber has been developed 
to test, on a laboratory basis, the effects of jet and rocket- 
engine noises on electronic components used in aircraft. 

Called the ‘‘sound box,’’ the chamber was built by 
scientists at Armour Research Foundation of Illinois 
Institute of Technology, Chicago, III. 

Constructed in the shape of a 6-in. cube, the chamber 
is used in evaluating electron tubes and other compo- 
nents employed in communication, guidance, and arma- 
ment systems on jet and rocket-driven aircraft and 
missiles. 

The sound box was designed for use in an Air Force re- 
search project seeking to determine methods for improv- 
ing reliability of air-borne electronic components to 
make them less vulnerable to vibration, acoustics, and 
shock disturbances. 

The project, begun two years ago, is being carried on 
by Armour under contract with the Wright Air Develop- 
ment Center, near Dayton, Ohio. 

Because of the tremendous noise produced in modern 
jet aircraft, it has become necessary to develop sound- 
pes electronic components in order to prevent mal- 

unctions or complete failure of the equipment, it was 
pointed out. 

The sound box, operating as a reverberant chamber, 
permits production of high sound levels with only a mod- 
est power input. Because of its simplicity, the chamber 
is an inexpensive and convenient laboratory device. 

Noises of 150 decibels—the usual jet-engine noises 
encountered at some important measuring points— can 
be produced and utilized in the box. 

A decibel is a unit of sound measurement where zero 
decibel represents the lowest level of human hearing and 
100 decibels apgromenees the moise in a boiler factory. 

A sourd level of 150 decibels is 100,000 tiznes more in- 
tense than boiler-factory noise and is sufficient to cause 
pain to the human ear. 

Tape recordings of actual jet noises could be used with 
the sound box, but in practice this is not necessary. In- 
stead, sounds fed into the box are supplied by a random 
noise generator, a device that generates a noise similar to 
that of jet engines, and by an audio-oscillator, an instru- 
ment for electrically generating pure tone sounds. 
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Fig. 7 Closeup of tooling on 12-in. single-spindle automatic 
chucker for performing 14 machining cuts in first operation 
setup on master collet Biank. After operator loads piece and 
starts machine, all cuts are performed in automatically con- 
trolled cycle until machine stops and workpiece is unloaded. 


Single-Spindle Automatic Chucker 


A new 12-in. single-spindle automatic chucking ma- 
chine (Acme-Gridley) has recently been introduced by 
the National Acme Company, Cleveland, Ohio. 

The chucker, it was pointed out, has been proved on 
job after job up to five times faster floor-to-floor time than 
former methods for this class of work because of its pre- 
determined cycle time for all machining operations in a 
setup. There is no time loss from the start of the ma- 
chining sequence after loading until the finished piece is 
porwer ay This has resulted in less operator fatigue, the 
same machine cycle rate at the end of a shift as at the 
start, faster ind more accurately scheduled production. 
And with its open tooling zone and easily accessible 
chucking area, there is plenty of room for automatic 
loading equipment to adapt this machine to an ‘‘auto- 
mation line.’ 

Wider speed and feed ranges with speed changes auto- 
matically controlled during the machine cycle give the 
chucker greater versatility in combining carbide and 
high-speed tooling as well as threading in the same auto- 
matic setup. Each of the five turret toolslides and two 
cross slides is independently cammed. ‘‘Idle time” 
movements such as advancing toolslides to cutting posi- 
tion, returning chem after completion of cut to turret- 
indexing position, and indexing of the turret slides, are 
all accelerated. With these features, more machining 
operations are incorporated into an automatically con- 
trolled cycle and the total machining time per picce 
for all operations in the setup is predetermined exactly 
in accordance with tolerances and finish required. 

The 12-in. Universal Model MC is easy to tool up. 
The tooling zone is without interference from shafts or 
accessories~-operator has free access to tools at elbow 
height. Cams for the toolslides are readily accessible, 
and the timing control switches are grouped for opera- 
tion from cam dogs mounted on a single drum at the rear 
of the machine. This design for quick change-over 
from job to job makes this ale-apernted chucker economi- 
cal and practicable for small-lot setups as well as long 
production runs. 
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Fig. 8 Reaming is the final step in this first operation setup 
of 14 machining cuts for making collet blanks out of SAE-4150 
collet steel on the new 12-in. single-spindle automatic chucker. 
When completed, the collets will be employed in Acme- 
Gridley single or multiple-spindle automatic bar machines. 


Adaptability for additional tooling, including special- 
ized attachments for self-opening threading dies and col- 
lapsible taps, permits more operations to be included in a 
single automatic setup, thus avoiding rehandling the 
‘atop This means not only parts of greater accuracy, 

ut also saves valuable man-hours and releases equipment 


for other uses. 


Cemented-Carbide Cutting Tool 


An aircrart landing-gear manufacturer making diffi- 
cult cuts on heat-treated steel forgings increased tool life 
by 6 to 1 with the use of a new cemented-carbide grade 
350 cutting tool, decreasing machine down time and 
loading of the grinding room. 

On a landing-gear torque strut of 4340 forged steel 
heat-treated to 220,000 psi tensile strength, Menasco 
Manufacturing Company, Burbank, Calif., was gettin 
an average of only one part per rind 
when the job was running at 170 sfpm. Rockwell Eas 
ness at this heat-treat is around 46 C. 

Speed was stepped up from 170 sfpm to 227 sfpm, when 
a new carbide designed especially by Carboloy Department 
of General Electric Company, Detroit, Mich., was put 
on the job. One-half hour per day machine down time 
was climinated and cost of that operation was sharply 
decreased. 

Work was done on a Monarch 25-in. lathe with air 
tracer attachment. The cut was 3’/; in. OD and 36 in. 
long, turning at varying depths of cut through scaly 
stock. The setup conditions were average with excessive 
tool overhang required to clear a flange on the part, and 
7 a moderate flow of water-soluble coolant availa- 

Two roughing cuts varying from 0.060 in. to 0.200 in., 
and a finish cut of 0.060 in. depth, were taken with 
Carboloy grade 350. Feed was 0.010 in. per revolution. 

A standard Carboloy tool was slightly modified for 
this application. A positive 3-deg side-cutting edge 
angle and 15-deg end-cutting edge angle were combined 
with a zero-degree back rake and positive 6-deg side 
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Fig. 9 Machining speed on this 4340 forged steel heat- 
treated to 220,000 i. was stepped up from 170 to 227 sfpm 
when carbide grade 350 was applied. Menasco eatie 
turing Company, Burbank, Calif., has improved tool life 600 
per cent through the use of grade 350 on this particular job. 


take. Relief — were 6-deg, clearance OS and a 
'/s2-in. nose radius was used. The chipbreaker was 
0.060 in. wide X 0.015 in. deep. 


AccorDING to a recent issue of ‘‘Columbia Research 
News,"’ it has been estimated that within 10 years nuclear 
energy will be competing with conventional power 
sources in this country. Five years from now over 5000 
engineers skilled in atomic manipulations will be needed 
by the new industry. 

How to train these nuclear engineers, this newsletter 
reports, was the problem tackled recently by 36 dis- 
tinguished scientists and educators from the laboratories 
of government, industry, and the universities. They met 
tor three days at Columbia University in a ‘‘Closed Con- 
ference on Nuclear Physics in Engineering Education,” 
sponsored jointly by the American Society for Engineer- 
ing Education, the American Institute of Physics, the 
National Science Foundation, Northwestern and Colum- 
bia Universities. Prof. Charles F. Bonilla of Columbia's 
Chemical Engineering Department was chairman. 

The major conclusions reached were as follows: (1) 

The majority of engineers employed in the nuclear field 
do not require a detailed knowledge of nuclear science, 
but must have a qualitative knowledge of it; (2) wide 
specialization in nuclear-engineering problems as another 
major engineering discipline is not warranted at the 
undergraduate level; and (3) the most important quality 
for any engineer in the nuclear field to have is the 
ability to think analytically and creatively, since tech- 
nology in this field is diverse and rapidly becomes obsoles- 
cent. 
While the foregoing suggests that engineers need not 
specialize in nuclear engineering but should have a 
qualitative knowledge of it, it seems evident that every 
mechanical-engineering curriculum should be so designed 
that the student will be able to keep abreast of future 
developments in nuclear-energy applications and be able 
to work effectively in that field should the necessity for 
him to do so arise during his engineering career. 
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Take the mechanical engineer, for example. The atom 
is well on the way to being harnessed as a useful peace- 
time power producer. In fact, at a recent meeting of the 
Atomic Industrial Forum, it was predicted that atomic 
power plants would be ety | electricity within 5 
to 10 years. And, to start the ball rolling, work is 
already commencing on the first central-station atomic- 
power plant—a 60,000-kw pressurized-water reactor. 
Apart from the reactor portion, the plant will employ 
conventional central-station steam, electric, and other 
auxiliary systems. These latter, of course, will be “‘old 
hat’’ to the mechanical, but he should have some basic 
knowledge in nuclear engineering in order successfully 
to combine the conventional parts with the nuclear por- 
tion of a plant. The mechanical may not be called on to 
design a nuclear power reactor as such but it is obvious 
that if we are commencing construction of these power 
plants he should be well-grounded in the fundamentals 
of nuclear science and nuclear fe. Nog 

There are not only the power-plant phases to consider 
when discussing the atom but also the many peacetime 
uses of isotopes which day by day are becoming of greater 
industrial importance. 

In other words, many mechanical engineers, both as 
graduates and undergraduates, will become involved, 
sooner or later, with nuclear problems. It is obvious, 
therefore, that our engineering schools should plan to 
include in their engineering curriculums some basic in- 
struction in nuclear science designed specifically for the 
engineer. 

As University of Michigan President Harlan Hatcher 

ut it recently, ‘Education faces a task that will stretch 
its capacity to the utmost in turning the destructive 
power of the atom into useful te ll He spoke before 
the International Congress on Nuclear Engineering spon- 
sored by the Nuclear Engineering Division of the Ameri- 
can Institute of Chemical Engineers at Ann Arbor, Mich. 

“Specifically,’’ President Hatcher said, ‘‘it is the obli- 
gation of education to move with all energy and speed 
to dissipate the dark clouds of gloom and terror that sur- 
round nuclear fission as a physical fact, to train and direct 
men in the vision and the skill to move its power over 
into peaceful and beneficent applications, and to adjust 
our social and governmental agencies to absorb the new 
dimensions of life imposed by this new force conjoined 
with its caravan of aircraft, radar, and attendant elec- 


tronic devices.”’ 


Atomic-Power Reactors 
Sodium-Graphite Nuclear Reactor 


A new reactor will be designed, built, and operated by 
North American Aviation, Inc., of Downey, Calif, as 
= of the Atomic Energy Commisssion’s program to 

evelop competitive nuclear power, the company an- 
nounced recently. 

This new reactor work will be jointly financed by 
North American and the Atomic Energy Commission at 
a cost of about $10 million, including research and de- 
velopment. North American will assume $2.5 million 
of this cost. The company also will provide land for the 
reactor site. 

Called the SRE (Sodium Reactor Experiment), it will 
be a ‘‘sodium-graphite’’ nuclear reactor generating 20,000 
kw of energy in the form of heat. This type of reactor 
will operate at higher temperatures than do some other 
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Fig. 10 Artist’s conception of new sodi phite nuclear reactor to be designed, built, 


and operated by North American Aviation, Inc., in a joint project with the Atomic Energy 

t will be used for special studies in development work toward eventual 
production of electricity from atomic energy at costs competitive with cost of power from 
coal and oil. Heat will be produced by the reactor (front) and absorbed by liquid sodium. 
I main heat exchanger (center) where 
another sodium system absorbs the heat in order to carry it to exhaust fans (upper right). 


Commission. 


The hot sodium will be pumped out of the reactor to t 


reactor fypes. This is expected to result in high over-all 
plant efficiency. 

Because the most essential development problems are 
in the reactor and heat-exchanger system rather than in 
turbines and other generating equipment, no electricity 
will be produced at this time. en fission occurs in the 
reactor, heat will be produced. This heat will be trans- 
ferred to liquid sodium circulating through the ‘‘core”’ 
of the reactor where the fission takes place. The sodium 
will then be pumped to an exchanger where the heat will 
be removed. If electricity were to be produced, the heat 
would be used to make steam, which in turn would drive 
a turbogencrator. 

Actually, work with the SRE is expected to provide 
some of the detailed engineering experience and to de- 
velop some of the operational equipment needed to pro- 
duce economical power. 

The development of fuel elements and various combina- 
tions of fissionable materials for the reactor core will be 
an important part of the program. The reactor is slated 
to use uranium slightly enriched in uranium 235 in the 
core. Studies can also be made with thorium, and 
uranium 233, in the core. 

Studies will be made of various materials, components, 
and structural assemblies to check their function in the 
nuclear-reactor system. 

Characteristics of sodium which make it particularly 
suitable as a reactor coolant are the metal’s low neutron- 
absorption qualities, good heat-transfer properties, low 
melting point, and high boiling point. Use of sodium 

rmits the production of the high temperature without 

igh pressure. 
¢ reactor, including the core and the cooling sodium, 
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will be encased in a steel 
tank. This entire unit is 
to be installed under- 
ound, with five feet of 
ense concrete between the 
reactor and ground level. 

Graphite, used to moder- 
ate or slow down the neu- 
trons which cause the 
uranium 235 to fission, will 
surround the fuel. The de- 
sign calls for 10,000 gal of 
sodium to flow through 
the core and absorb the 
heat of the fission process. 

Boron-steel control rods 
will regulate the fission 
rate of the reactor and are 
to be moved by electric 
motors in and out of the 
core. Such rods control 
the fission process by ab- 
sorbing neutrons. Safety 
elements will serve to stop 
fission and shut down the 
reactor when required. 

The sodium will be 
heated and pumped to a 
primary heat exchanger. 
Because the sodium com- 
ing directly from the re- 
actor will be radioactive, 
this metal will give up its 
heat through a primary 
exchanger to another sodium circulation system. The 
second system will take the heat via uncontaminated 
sodium to a second exchanger where the heat can be 
provided without the presence of radioactivity. 

No fumes, gases, or other exhaust material will be 
emitted into the atmosphere, as the reactor will operate 
on a closed-cycle system. 

Only three technicians will be required to operate the 
reactor. Other engineers and scientists at the site will 
conduct various investigations and studies for the indus- 
trial-power development program. The reactor is ex- 
pected to be completed in about two years. 


Atomic Research Reactors 


Two relatively low-cost atomic research reactors 
adapted for use in training badly needed personnel for 
the nuclear-power industry, as well as for conductin 
basic nuclear research and development, have been pla 
on the market by the Atomic Energy Division of The 
Babcock & Wilcox Company, New York, N.Y. B&W’'s 
designs are modified versions of the declassified ‘‘water- 
boiler’’ and ‘‘swimming-pool’’ reactors developed at 
Los Alamos, Oak Ridge, and other installations of the 
Atomic Energy Commission. They will sell for a firm 
price, depending upon specifications and installation 
problems, somewhere in the range of $100,000 to $150- 
000. 


Water-Boiler Research Reactor 


The B&W water-boiler reactor is a semihomogeneous 
unit comprising a solution of enriched uranium sulphate 
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in water as fuel and moderator, and a separate cooling 
system of unique design. Its rated power is from 200 to 
= as but it can be operated at any power below this 
evel. 

The uranium-sulphate solution is contained in the 
lower half of a cylindrical vessel with spherical bottom. 
The vessel is 10 in. ID X 3 ft high. The shell is '/,¢ in. 
thick and is made of Type 347 stainless steel. Boron con- 
trol and safety rods extend down into the core (solution) 
from above. The core is located in the center of an 
approximately 4-ft cube of graphite reflector which, in 
turn, is surrounded by a 4-in. carbon-steel thermal shield. 
A 5-ft extension of the graphite reflector on one side 
serves as a thermal column. 

The pressure above the fuel solution is maintained at 
negative 6 in. of water as a safety feature in order that 
any leakage will be into the reactor gas system rather 
than out into the reactor room. Hydrogen and oxygen 

ases created by fission-induced dissociation of the water 
in the fuel solution are diluted with helium to keep the 
concentration well below the danger point and are then 
recombined in a catalyst bed po returned through a 
closed loop to the core. 

The cooling system Map a U-shaped Type 347 
stainless-steel cooling tubes placed so that they dip down 
into all parts of the fuel solution and maintain the fuel 
temperature at a constant level below the boiling point. 
The coolant is ordinary water. 

The reactor and its components are contained in an 
octagonal, high-density concrete shield. Aluminum 
exposure ports extend to the core or reflector from all 
shield faces, and two ports are located in the thermal 
column. The air space within the shield is maintained 
at a slightly negative pressure as a secondary safety fea- 
ture 


The over-all design of the water-boiler reactor is simi- 
lar to that of the Los Alamos water boiler. Introduction 
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Fig. 11 Babcock & Wilcox water-boiler research reactor. 


reactor core is located in the center of a 4-ft cube of 
graphite reflector which, in turn, is surrounded by a 4-in. 
n-steel shield. Its rated power is 200 to 450 kw. 
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Fig. 12 Babcock & Wilcox swimming-pool research reactor. 

$ reactor’s maximum power is about 1000 kw. The core 
is po ee with a minimum critical mass of 2.75 kg. 
The pool is about 10 ft wide X 20 ft long X 25 ft deep. 


of more cooling capacity, however, permits operation 
at higher power and production of a higher thermal flux 
than can achieved with an ordinary water boiler. 
The total flux density of the unit is in the order of 10'* 
n/cm*/sec. The unit has been designed for high specific 
men and high thermal flux. The total power and there- 
ore the critical mass is, nevertheless, relatively low com- 
pared to other types of reactors. 

The water-boiler reactor makes available strong col- 
limated beams of both thermal and mixed neutrons for 
neutron velocity selectors and other experimental use. 
Large through-hole facilities with fairly high fluxes can 
be provided for engineering physics and irradiation ex- 
periments. 


Swimming-Pool Research Reactor 


High degree of flexibility is the outstanding charac- 
teristic of the B&W reactor. A modi- 
fied version of the Oak Ridge bulk-shielding facility 
reactor, this reactor’s maximum power is about 100 kw. 
The core is heterogencous, with a minimum critical 
mass of 2.75 kg. ¢ pool is approximately 10 ft wide 
X 20 ft long X 25 ft deep and is ordinarily equipped 
with cight 6-in. and two 8-in. beam ports. 

The unit can be operated with a variety of core pat- 
terns with or without a partial or full reflector of graph- 
ite or BeO. Control is nyse ose by rods integrated 
with the core suspension and actuated by a simplified 


Instrumentation also has been sim- 
ified. 
4 In addition to its standard beam ports, the swimming- 


seg reactor usually incorporates three pneumatic tubes 
or fast ‘‘rabbit’’ experiments. Provision is made for 
inclusion of special ports and experimental tubes in a 
number of different arrangements. 
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At full power, the core is cooled by recirculating pool 
water through a heat exchanger at the rate of 100 gpm. 
The pool water is continuously deionized to prevent 
build-up of radioactivity and, in the event of a power 
failure, the inlet header will automatically disengage to 
permit natural convection cooling. 

The shield is constructed of high-density concrete. 


Analog-Computation Center 


AN ANALOG-COMPUTATION center was opened recently 
near Princeton, N. J., by Electronic Associates, Inc., of 
Long Branch, N. J., to meet the demand for a head- 
quarters where members of industry can solve their prob- 
lems in Management Operations trol, Dynamic Sys- 
tems Analysis, Applications Engineering, and Simu- 
lation, The center will provide a staff of scientists 
available for problem analysis as well as equipment 
which may be rented on an hourly, weekly, or monthly 
basis for problem solution. 

This analog-computation equipment may be used for 
the rapid and economical analysis and solution of com- 
problems in engineering, research and distri- 

ution; and for the simulation of physical laws and con- 
tinually varying complex quantities. 

The Center, it was pointed out, should prove particu- 
larly beneficial to the smaller companies which have not 

et found it feasible to invest in their own computation 
acilities. One of the purposes of this Center is to edu- 
cate business and industry on the capability of analog 
computers to economically solve many of their problems 
with an enormous saving of time. 

To each problem, the Center will assign the necessary 
scientists, engineers, or mathematicians experienced in 
the use and applications of analog computers to evaluate, 
set a and solve problems submitted. When indi- 
vidual situations require specialized aid, the staff will be 
augmented by experts from various research institutions 


Fig. 13 The enalog computer installed at the Analog-Com- 
putation Center near Princeton, N. J. This equipment was 
made by Electronic Associates, Inc., for the rapid and economi- 
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and universities in the area and from Electronic Asso- 
ciates. These specialists follow the problem from the 
initial stages of potaction and analysis, through the 
processing of the problem in the ooced computer and 
the final analysis of the results of the yr ramen 
They then prepare a comprehensive report with specific 
recommendations for the client. 

In analyzing and studying a system of management 
operation, the Computation Center begins with a physi- 
cal statement of the problem, which may or may not in- 
clude complete detaits, depending upon the state of the 
equipment developed, or on the management operation 
being analyzed. 

The Center then directs its efforts toward formulatin 
a statement of the ae sufficient for analysis an 
study. After the Center has developed an adequate 
background of information about the problem, the Cen- 
ter continues its analysis and evolves mathematical equa- 
tions describing the problem. Then electrical equiva- 
lents are assigned to the quantities in the equations. 
The problem is then prepared for insertion into the com- 
puters by making the proper interconnections on a fe- 
movable patch-panel by means of patch-cords. The 
Computation Center now feeds the problem into the 
Analog Computer and receives the results on the output- 
data-recording equipment. 

The Center next evaluates and determines the sig- 
nificance of the results obtained and finally issues a com- 
putation report of its observations and recommendations. 
. The equipment at the Computation Center includes a 
dual-control console, 96 operational amplifiers, 15 servo 
multipliers, 4 servo resolvers, 5 servo-t function gen- 
erators, a two-channel X-Y recorder, and a 6-channel cur- 
vilinear recorder. The computer incorporates in its 
construction more than 900 electronic tubes and over 8!/» 
miles of wire. A quantity of prepatch panels makes it 
possible to program problems in advance of the time they 
are actually placed in the computer. This equipment is 
designed so that it may be expanded when necessary. 


cal analysis and solution of complex problems in engineeri 
research, design, and distribution; and for the simulation 
physical laws and continually varying complex quantities. 
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The dual-control console and related equipment per- 
mit the simultaneous solution of two problems or the 
use of the entire facility to solve more complicated prob- 
lems. 

Electronic analog computers are rapidly taking their 
place as important tools of industry. This type of com- 
puter, as the name ‘‘analog’’ implies, is designed to pro- 
vide a highly flexible and efficient analogy of an ex- 
tremely wide variety of physical systems. These physical 
systems may range from automatic processing plants or 
high-speed production machines to particular economic 
systems. 

With an electronic analog computer it is now possible 
to design and analyze the operation of complex equi 
ment before this equipment is coal out on drawing sat 
or constructed. The analysis (which is very similar to 
making measurements on the finished products) is per- 
camer in the computing laboratory at a speed com- 
pletely under the control of the operator. Natural proc- 
esses or systems which operate extremely fast or slow 
may be slowed down or speeded up on the computer to 
make the analysis proceed most efficiently. The ex- 
tremely costly cut and try process can be eliminated and 
optimum equipment design arrived at before construction 
begins. 

roblems in the field of statistics are a particularly 
ea example where analog computers are extending the 
rontiers of technique of solutions. 


Extruded Automotive Pistons 


Extrupep aluminum-alloy automotive pistons have 
successfully met requirements on their first two dyna- 
mometer tests following completion of initial trials by 
one of the major auto builders. 

Made by Light Metals Division, Thompson Products, 
Inc., Cleveland, Ohio, these first extruded automotive 
pistons for commercial application are also being pro- 
duced for other automobile manufacturers. 

In an initial 120-hr break-in and dynamometer endur- 
ance run, and a hot scuff trial in which the pistons, in- 
stalled in a ‘‘green’’ engine, were run up to 4400 rpm and 
held there for two hours, results were said to be excellent. 

Made of aluminum alloy fashioned by extrusion in- 
stead of casting, the new piston is claimed to be up to 50 
per cent stronger and up to 30 per cent lighter than the 
old-style pistons. Made by an impact-extrusion method, 
this new product is heat-treated for a 100 to 200 per cent 
increase in tensile strength, greater ductility, and more 
than 400 per cent increase in fatigue life. 

Thompson predicts that one man using the new process 
would be able to turn out 500 pistons per hour, compared 
with 100 to 200 per hour by the present casting method. 

In its —— of pistons, Light Metals handles some 
1100 different types, sizes, and models, ranging from 
diameters of 2.2 in. to 6 in. 

Of the 40 to 50 million aluminum pistons made yearly 
in this country nearly all are cast by the perma- 
nent-mold method. This involves making a suitab]+ 
iron mold into which molten metal can be poured and 
allowed to solidify int» the form of a piston. Such 
castings require trimming of gates and risers, heat-treat- 
ment, and finish machining into parts ready for assem- 
bly in an engine. 

In Thompson's impact-extrusion method suitable dies 
are assembled in a press and by feeding in slugs of alumi- 
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How to Obtain Further Information 
on “Briefing the Record” Items 


Material for these pages is assembled from numerous 
sources and aims to cover a broad range of subject 
matter. While few quotation marks are used, passages 
that are directly quoted are obvious from the context, 
and credit to original sources is given. 

This material is abstracted from: (1) technical maga- 
zines; (2) news stories and releases of manufacturers, 
Government agencies, and other institutions; and (3) 
ASME technical papers not preprinted for meetings. 
| Abstracts of ASME preprints will be found in the 
“ASME Technical Digest” section. 

For the texts from which the abstracts of the “Briefing 
the Record” section are prepared, the reader is referred 
to the original sources; i.e. (1) The technical magazine 
mentioned in the abstract, which is on file in the Engi- 
neering Societies Library, 29 West 39th St., New York 
| 18, N. Y., and other libraries. (2) The manufacturer, 
| Government agency, or other institution referred to in 
the abstract. (3) The Engineering Societies Library 
for ASME papers not preprinted for meetings. Only 
the original manuscripts of these papers are available. 
| Photostat copies may be purchased from the Library at 
| usual rates, 40 cents per page. 


| 


num the operation produces piston extrusions rapidly. 
These require trimming of flash, heat-treat, and finish 
machining. 

The extruding process is said to provide closer toler- 
ances, better physical properties and structure, and lends 
itself very well to an automatic operation that would 
increase greatly the production per man-hour. 

The iodividual operations are as follows: 


1 Cut slugs of proper size from bar stock using cither 
a saw of an abrasive wheel. 

2 Heat up slugs in a rotary hearth furnace or in in- 
duction equipment. 

3 Preheat the extrusion die in the press using a gas 
torch. 

4 Transfer hot slugs to die and extrude in a crank-type 
hydraulic press. Lubricate between extrusions with 
graphite grease compound. 

5 Remove flash with a trim die. 

6 Heat-treat in gas-fired or electric circulating-air 
furnaces to develop Pained physical properties. 

7 Finish machine in usual fashion. 


Current automotive-engine design is calling for higher 
tegen by increasing speed and decreasing weight. 

his means that the piston must be lighter yet stronger. 
The extruded piston, according to ompson, fills this 
need because it can be designed with thinner walls to 
reduce weight and still have strength to perform the job. 
One design was almost two ounces lighter when changed 
from permanent-mold casting, yet it showed no fatigue 
failure in 40 million test cycles under the same conditions 
which produced failure in 10 million cycles in the cast 
piston, the company reported. These improvements re- 
sult from design changes and better metal structure. All 
the other features of aluminum pistons—low thermal 
expansion,  % heat conductivity, and ease of machining 
—are retained. 
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Engineering developments 
ata glance 


Giant Steel Crane. View of bridge of giant steel crane dur- 
ing construction at The Cleveland Crane & Engineering Com- 
pany, Wickliffe, Ohio. The bridge girders have an over-all 
length of 141 ft and weigh 33 tons cach. They are of all-welded 
steel construction. The huge crane itself has a capacity of 10 
tons and is of the double-leg gantry type. It will be equipped 
with a magnet and will be used for handling pig iron in a 
large stecl mill. The crane, which was recently completed and 
shipped, is said to be the longest ever built by the company. 


Reconnaissance Bomber. This is the Air Force's new swept- 
wing bomber, the twin-jet RB66A, which successfully com- 
pleted its first test hop recently. The plane was built especially 
for reconnaissance flights by the Douglas Aircraft Company. 


Steel-Cutting Machine. Shown in action is a high-speed 
structural steel-cutting machine that is four times as fast as the 
conventional saw machine generally used for cutting steel at 
fabricating plants. It cuts wide stecl beams in less than two 
minutes, compared with about cight minutes for mechanical 
saws. Developed by the Luria Engineering Company of New 
York, N. Y., and Bethlehem, Pa., the machine attains its 
speed by means of three acetylene-oxygen torches that cut 
heavy structural steel on all sides simultaneously to any bevel 
within '/,, in, Substantial savings in labor costs are a result. 


Double-Decker Bus. Ready to roll on 
the nation’s highways is the new Sceni- 
cruiser bus which gives passengers un- 
paralleled vision from an elevated rear 
deck above the level of passing traffic. 
- Developed by General Motors Corpora- 
tion, the new-type bus has big picture 
windows of glare-resistant glass which 
measure six feet in length. In the interior 
three steps lead from a 10-passenger for- 
ward deck to a 33-passenger rear level. 
Upper level is covered by safety glass. 
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Proposed Conveyer System. Pic- 
tured here is a working model of the 
proposed Riverlake Belt Conveyer Lines 
which will connect Lake Erie with the 
Ohio River via Youngstown to transport 
coal and iron ore. Built by Goodyear 
Tire and Rubber Company, the model has 
6776 moving parts. End panels show 
modern river and lake-terminal loading 
and unloading operations. Central panel 
shows clevated two-way belts hauling 
cargoes cross-country along the 100-mile 
route. Coal is conveyed from barges on 
the river onto the main-line belt and into 
storage bins at the lake terminus. Ore is 
moved in the opposite direction from lake- 
front stockpiles. Savings of millions of 
dollars a year on iron ore and coal trans- 
portation are expected when the proposed 
conveyer system is built and put in use. 


Integrated Nylon Plant. A bobbin of nylon produced at the 
Chemstrand Corporation's new Pensacola, Fla., facilities is 
examined by Henry H. Bitler, president of the Corporation 
(left), and Roy G. Hemminghaus, vice-president and manager 
of the plant. This new 50 million-lb-per-year plant is said to be 
the first wholly integrated nylon manufacturing facility in the 
United States. All the steps in the manufacture of nylon from 
raw materials to the finished product will take place at this 
plant. The project comprises a chemical area where the inter- 
mediates are produced and a textile area where the fiber is spun. 
Sixty-two separate structures together with storage tanks, 
roads, and barge unloading docks are included in the facilities. 
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Molding Plastic Boxes. Boxes molded from '/.-in-thick 
rigid Geon vinyl plastic by conventional metalworking ma- 
chinery are shown here. This new approach to the rapid form- 
ing of rigid vinyl-plastic products was demonstrated recently 
by the B. F. Goodrich Chemical Cotnpany at the Sixth Na- 
tional Plastics Exhibition. Previously, special expensive in- 
jection-molding machines and slow hand-operated draw-form- 
ing or blow-forming presses were needed. With the new method 
a fast conveyer-belt process takes plastic sheet from a preheat 
oven through to the conventional metal-stamping press which 
forms the finished shape. No additional finishing operations, 
such as painting, are necessary to complete the end product. 
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European Survey 


Engineering Progress in the British Isles and Western Europe 


Fig. 1 Roller-conveyer switch as applied to gravity-conveyer 
system shows switching rollers set for through operation 
top) and also for switching to a branch conveyer (bottom) 


Roller-Conveyer Switch 


Ir 1s a commonplace in mechanical engineering that 
some of the most effective devices are the simplest in 
design. Typical of this general principle is a switch for 
roller conveyers which has been developed by Fisher 
and Ludlow, Ltd., Bordesley Works, Birmingham, 
England, in which the switching action is effected by 
swiveling the rollers at the point of junction. The 
method 1s sufficiently clear from Fig. 1 which shows the 
switching rollers set for through running and for switch- 
ing to a branch conveyer. Another feature of this con- 
veyer system, which was shown at the British Industries 
Fair at Birmingham, is a balanced hinged gate which can 
be swung casily into the vertical position to allow a 
passage, and which is held in position by a spring-toggle 

1 Corres with Mr. Petree should be addressed to 36 Mayfield 
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J. Foster Petree,’ Mem. ASME, Evropean Correspondent 


device so compact that it requires a depth only 5 in. more 
than that of the conveyer itself; thus the conveyer can 
be set close to the floor, with the minimum of supporting 
structure. 


Air-Cooled 3'/.-Hp Diesel Engine 


Wrrain the past few months the oil-engine firm of 
R. A. Lister and Company, Dursley, Gloucestershire, 
England, have oe into regular fodetaiad an entirely 
new type of single-cylinder air-cooled diesel engine, Fig. 2, 
intended primarily for agricultural purposes but suitable 
also for many industrial applications such as driving 
cee, saws, air compressors, or generating sets—in- 

eed, for any purpose within its power capacity, which is 
3'/_ hp at 1800 rpm, or 1*/, hp at 900 rpm. It weighs 
only 250 lb and has been designed to operate with equal 
reliability under tropical or arctic conditions. On test, 
the engine has been run at full load for 2000 hr nonstop 
in an ambient temperature of 132 F. 

The single cylinder is 3 in. bore and 3'/2 in. stroke, 
giving a piston speed of 1050 fpm at the maximum rated 
output. The bmep is 64 psi at 1500 rpm, and the fuel con- 
sumption is 0.55 lb per bhp-hr at full load. The oil 
consumption for lubrication is stated to be 1'/2 per cent 
of the fuel consumption. The crankcase, cylinder head, 
and liner are of close-grained cast iron, but aluminum 


Fig. 2. Lister 3'/:hp 1-cyl AD air-cooled diesel engine 
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alloy is used for the cylinder jacket, the fuel-pump cas- 
ing, the valve-gear cover, and the cooling fan, which is 
12 in. indiam. The piston, also of aluminum alloy, has 
two oil-retaining rings, one above and one below the 
pudgeon pin, and three compression rings. The com- 

ustion chamber is formed as a recess in the piston crown, 
into which the fuel is injected through a pintle-type 
nozzle. A separate oil injector is fitted to facilitate 
starting under conditions of extreme cold; on test, the 
engine was found to start without difficulty in a tempera- 
ture of minus 19 F, or 51 deg of frost. For hand-starting, 
which is the normal method, a decompressor is provided. 
An electric starter can be added if desired. The fuel 
flows by gravity from an overhead tank, holding 1'/, gal, 
to a fuel flicer and thence to the injection pump which is 
cam-operated. A plunger pump, driven fron an eccen- 
tric on the camshaft, provides a forced circulation of 
lubricating oil to the crankshaft and the valve rockers. 
The crankshaft journals are 2'/, in. in diam. Shell- 
type main and big-end bearings are fitted. The engine 
has an integral reduction gear with a ratio of 2:1, so that 
either half or full engine speed is available at the output 
shaft. The governor is contained in the reduction gear- 
wheel and will maintain the speed steady within 3 per 
cent when running at not less than 1500 rpm. The cool- 
ing fan delivers air to the cylinder barrel and head at a 
uniform rate of 85 cfm per hp at all engine speeds. *“‘Uni- 
fied’’ threads are used wherever practicable on bolted 
connections. The over-all dimensions of the engine are 
25°/s in. long over the crankshaft and gearshaft exten- 
sions, 19'/1¢ in. wide, and 24'/. in. high from the base 
to the top of the fuel filling cap. 


Feed Mechanism for Presses 


An automatic mechanism, Figs. 3 and 4, for feeding 
strip stock into a power press, made by the Birmingham 
Tool and Gauge Company, Soho Hill, Handsworth, 
Birmingham, England, was shown at the recent Gauge 
and Tool Makers’ Exhibition in London. It is simple in 
design and self-contained and can be fitted to almost any 
type of press. The operating unit consists of a casing 
containing a slotted crank disk which is rotated by the 
press drive. The crankpin is mounted on a block which 
slides in the slot of the disk to give an infinitely variable 
throw and engages with a slide which is cast integral 


Fig. 3 Slide and grippers of Swift-Feeder shown in Fig 4 
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mechanism for presses, show- 


Fig. 4 Swift-Feeder, a feed 
i bar attached to stock reel 


ing slide unit mounted on 


with two rams, one on cach side of it. By this means, 
sometimes known as the ‘‘Scotch yoke,’ the rotary 
motion of the crank imparts a reciprocating movement 
to the rams. One ram operates the feed mechanism and 
the other acts as a guide. 

The driving ram is a hydraulic fit in a cylinder to which 
is attached a tube, soft enovgh to be bent easily by hand 
to suit the mounting conditions, and couse at its 
other end to the feeding slide, in which is a driven ram 
connected to a wedge form of gripper. The tube is moe 
filled with oil from a reservoir which is automatically 
charged by the rotation of the crank disk; thus a slight 

ressure is maintained in the tube when the press is stand- 
ing and an accurate feed is assured immediately the press 
is started. A stationary gripper prevents the feed stock 
from moving backward, and a reciprocating gripper 
feeds it forward, the grip being effected by means of a 
standard °/, in. bearing roller working between an in- 
clined upper surface and the stock, which is supported 
by a horizontal anvil. The driven ram is operated by 
the oil pressure imparted by the driving ram at the upper 
end of the tube, but the two rams are also linked by a 
flexible ‘‘core’’ within the tube; thus, while the forward 
working stroke is performed by the preloaded column of 
oil in the tube, the light return stroke, which releases 
and retracts the gripper, is effected by the flexible mem- 
ber within the tube. The slide of the feeder is open- 
sided, so that stock can be readily inserted, set in posi- 
tion, or withdrawn. The device, which is known as the 
“Swift-Feeder,"’ will take stock up to '/s in. thick and 
will make up to 500 strokes per min with a feed accuracy 
of 0.002 in. The slide unit is carried on an outrigger bar 
attached to the stock reel, which does not need to be 
secured to the press, as there is no unbalanced force tend- 
ing to move it out of position. 
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ASME Technical Digest 


EQUIPOTENTIAL 
BOUNDARY 
(SILVER PAINT) 


HIGH RESISTANCE 
SLAB 


VARIABLE 
RESISTOR 


EQUIPOTENTIAL BATTERY 
BOUNDARY BONDED AREA 
CONDUCTING PAPER 
-HiGH RESISTANCE SLAB 
The proposed electrical, geometrical 


analog oe the solution of alee heat- 
conduction problems consists of a re- 
sistive plotting surface, a coupled re- 
sistor, a direct-current source, and 
a null-type voltage-measuring device 


Heat Transfer 


Ano Electrical Geometrical Analog for 
Two-Directional Steady-State Heat 
Conduction With Uniform Internal 
Heat Generation, by W. R. Simmons, 
Assoc. Mem. ASME, Argonne National 
Laboratory, Lemont, Ill. 1954 ASME Semi- 
Annual Meeting paper No. 54—SA-49 
(mimeographed; available to April 1, 1955). 


Prostems involving combined two- 
directional Laplacian and Poissonian 
fields are encountered in many branches 
of science, such as heat transfer, elec- 
tricity, fluid flow, physics, stress, and so 
on, The analytical solutions for prob- 
lems of this sort are known for only the 
simplest geometric forms and boundary 
conditions. Whenever the geometry or 
boundary conditions become complex, 
the engineer or scientist must resort to 
numerical, graphical, or analog tech- 
niques. 

The advent of atomic energy has sud- 
denly increased the number and varicty of 
these problems. The nature of the 
nuclear machine compels the scientist to 
predict very accurately what conditions 
will exist prior to actual operating ex- 
perience. This they are doing only at 
the expense of much time and effort. 
The need for a quick, casy, inexpensive 
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method of solving combined two-direc- 


tional Laplacian and Poissonian field 
problems with complicated geometrical 
designs and boundary conditions has 
been re-emphasized by this new branch 
of engineering. 

In this paper an electrical, geometrical 
analog is presented for the determination 
of (4) two-directional equipotential pat 
terns of Poissonian ficlds created by 
uniformly distributed sources under 
steady-state conditions; and (6) the 
numerical value of those equipotential 
lines (isotherms), when the method is 
applied to heat-conduction problems. 

The analog consists of a resistive plot- 
ting surface that has geometrical simi- 
larity to the physical problem, a coupled 
resistor, a d-c source, and a null-type 
voltage-measuring device. The mate- 
rials are relatively inexpensive and 
readily available. The circuit is simple 
and easily constructed. 

The numerical values of the isothermal 
lines, when this analog is applied to 
two-directional heat-conduction prob- 
lems, are obtained by direct measure- 
ment without evaluating the ficld by 
conformal mapping technique. 


Heat Transfer From Spheres to a Rare- 
fied Gas in Subsonic Flow, by L. L. 
Kavanau, University of California, Berkeley, 
Calif. 1954 A Semi-Annual Meetin 
paper No. 54—SA-52 
available to April 1, 1955). 


Tue calculation of convective heat 
transfer between a gas and an immersed 
body becomes increasingly difficult when 
the mean free path of the gas is not 
negligible compared to significant body 
dimensions. Occurrence of this gas 
rarefaction decreases the heat-transfer 
coefficient below its continuum valuc. 
This effect apparently is due primarily 
to the temperature-jump condition at 
the surface, analogous to the slip velocity 
ac the surface, which occurs at low pres- 
sures. This temperature jump intro- 
duces an effective thermal-contact re- 
sistance at the surface. 

Convective heat transfer from spheres 
to a rarefied gas has been treated ana- 
lytically and experimentally in carlier 
references. Past experimental results 
give heat-transfer coefficients in the 
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slip-flow region below continuum values. 
These results were determined under 
supersonic-flow conditions. Since there 
existed a curved detached shock wave, 
some doubt remained as to the effect 
of the shock wave and possibly other 
compressibility phenomena on the re- 
sults. It was considered desirable to 
obtain heat-transfer data from spheres 
at subsonic Mach numbers in the slip- 
flow region. 
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mental shown together 
with previously reported investigations 


This paper presents over-all average 
heat-transfer data from spheres to a rare- 
fied air stream where the Mach number 
and Reynolds number varied from 0.1 to 
0.69 and 1.75 to 124, respectively. A sim- 
plified analysis which predicts the trends 
of these data by means of a rarefaction 
correction to the continuum solution 
is presented. Comparison of the analy- 
sis also is made with an existing 
closed-form solution for the heat trans- 
fer from a circular cylinder in rarefied 
gas flow. 


sa Transfer From a Rotating Plate, 
7 R. L. Young, Assoc. Mem. ASME 


hwestern University, Evanston, IIl. 
1954 ASME Semi-Annual Meeting 
No. $4—SA-51 (mimeographed; avaliable 
to April 1, 1955). 


ExpertmMenTAL values and comparisons 
with previously proposed analytical 
solutions are presented for the surface 
coefficient of heat transfer by convection 
from a rotating body. 

The particular case investigated was 
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that of an upward-facing heated circular 
plate rotated in ambient air about a 
vertical axis normal to its surface. 

It was observed that for Reynolds 
numbers less than 500,000 both natural 
and forced-convection phenomena were 
of importance, while at Reynolds num- 
bers greater than 500,000 forced convec- 
tion alone was of prime significance. 

Curves and equations are presented 
which permit the calculation of heat 
transfer by convection from such a sur- 


Layer, by L. J. Gee, Assoc. Mem. ASME, 
Detroit Controls Co., Redwood City, Calif., 
and R. A. Seban, Mem. ASME, Universit 
of California, Berkeley, Calif. 1954 A 
Semi-Annual Meeting paper No.54—SA-54 
(mimeographed; available to April 1, 
1955). 


Locat heat-transfer coefficients have 
been determined experimentally for a 
surface upon which the boundary-layer 
flow was laminar and upon which there 
occurred a sudden increase in the sur- 
face temperature. 

The boundary layer was formed by the 
flow of air over the surface of a plate and 
in most of the investigations the velocity 
was almost constant over the entire sur- 
face of the plate. Experimental condi- 
tions thus approached those of the 
analysis of Rubesin on the effect of a step 
in the surface temperature on the heat 
transfer from the surface of a flat plate 
at zero incidence to the stream. The 
experimental results show acceptable 
general correspondence with that theory. 


A Note on Limiting Laminar Nusselt 
Number in Ducts With Constant Tem- 
rature Gradient by Analogy to Thin- 
late Theory, by S. M. Marco, Assoc. 
Mem. ASME, and L. S. Han, The Ohio 
State University, Columbus, Ohio. 1954 
ASME Semi-Annual Meeting paper No. 
54—SA-46 (mimeographed; available to 
April 1, 1955). 


Tis paper points out that the exist- 
ing solutions for the deflections of thin 
plates under uniform lateral load and 
simply supported along al) edges can 
be applied to the determination of the 
limiting temperature distributions in a 
fluid flowing in laminar motion in 
ducts of the same cross sections as those 
of the plates. The direct application of 
this solution is permissible only when (4) 
the axial temperature gradient is con- 
stant, with respect to both flow length 
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and cross-section position (this implies 
uniform heating or cooling); (6) 
the cross section is a polygon. When the 
cross-section boundary contains curves, 
the constants of integration must be 
adjusted so that the boundary condition 
of nonslip flow is satisfied. Since the 
temperature and velocity distributions 
obtained by this analogy are expressed 
analytically, values of local heat trans- 
fer at any point in the cross-section 
boundary can be calculated. 

Examples are given for four cross-sec- 
tions—rectangular, equilateral triangu- 
lar, right-angled isoceles triangular, and 
semicircular. The heat-transfer distri- 
butions on the boundaries are calcu- 
lated for square and equilateral triangu- 
lar cross sections. 


The Thermal Conductivity of Organic 
Liquids, by P. R. Pagercy, Taylor Instru- 
ment Co., Rochester, NY. Cc. R Se. Clair, 
Assoc. Mem. ASME, Motor Wheel Co., 
Lansing, Mich., and W. L. Sibbitt, Assoc. 
Mem. ASME, Purdue University, Lafayette, 
Ind. 1954 ASME Semi-Annual Meetin 
paper No. 54—SA-55 
available to April 1, 1955). 


A primary instrument was constructed 
for the measurement of the thermal con- 
ductivity of liquids at atmospheric pres- 
sure. An aluminum instrument was 
constructed such that it used a liquid 
layer only 0.022 in. thick in order to 
eliminate the effects of convection. 

Measurements were made over the 
approximate temperature range from 
20 to 90 C with the following compounds: 
(1) Ethyl acetate, (2) vinyl acetate, (3) 
buty] acetate, (4) adiponitrile, (5) acrylo- 
nitrile (commercial), (6) distilled acry- 
lonitrile, (7) dibutyl phthalate, (8) 
méthy! methacrylate, (9) dimethyl form- 
amide, and (10) dimethyl acetamide. 


FLUNG TUBE 
FUsD LAYER: 


THERMSTOR WELLS 


Details of the concentric cylinder-type 
test instrument. The cylinders were 
24S aluminum, machined and polished 
so as to provide an annulus 0.022 in. 
wide.  concentricity of the cylin- 
ders was maintained by three small 
teflon pins spaced symmetrically about 
each end of the inner cylinder. Both 
cylinders were closed with teflon gas- 
kets and with aluminum caps which 
were fastened securely with screws. 


The experimental accuracy was esti- 
mated to be approximately +2.5 per 
cent. 


The Determination of Thermal Dif- 
fusivity of Aluminum Alloys at Various 
Temperatures by Means of a Moving 
Heat Source, by D. Rosenthal and N. E. 
Freidmann, University of California, Los 
Angeles, Calif. 1954 ASME Semi-Annual 
paper No. 54—SA-56 (mimeo- 
graphed; available to April 1, 1955). 


Previous work has demonstrated that 
the theory of moving heat sources can be 
used for a direct and rapid determination 
of thermal] diffusivity in metals at high 
temperatures. Present work describes 
the experimental procedure and instru- 
mentation which have been developed 
for metals of relatively high thermal 
diffusivity, 0.2 cm*/sec and more. 

The method was applied to two alu- 
minum alloys, 3S and 61S, which are com- 
monly used for welding purposes. There- 
fore the results are believed to have 
practical significance. The thermal dif- 
fusivity of both alloys shows little or no 
increase with temperature from 150 to 
1000 F. 

To check the reliability of results the 
thermal diffusivity of a sample of de- 
oxidized copper was determined, first 
by this method and then independently 
from its electrical resistivity using pub- 
lished data of the Franz-Wiedemann ratio 
for copper alloys. The two determina- 
tions agreed within +1 per cent. 

The results on aluminum alloys proved 
that values of thermal diffusivity, aver- 
aged over an interval of 100 deg F, can 
be determined easily to three significant 
figures. The reproducibility of indi- 
vidual results was found to be largely in- 
dependent of the velocity and intensity 
of the heat source and the wall thick- 
ness of the specimens. It was of the 
order of +2 per cent. However, six 
consecutive runs can be made readily 
within 2 or 3 hr, thus reducing the 
probable error to a much lower value. 


A Systematic and Rapid Procedure of 
Computing Approximate Characteris- 
tic Values Pertaining to Bare-Tube 
Crossflow Heat Exchangers, by F. J. 
Neugebauer, Mem. ASME, General Elec- 
tric Company, Schenectady, N. Y. 1954 
ASME Semi-Annual Meeting paper No. 


54—SA-40 (mimeographed; available to. 


Apzil 1, 1955). 


Tuis paper presents a systematic 
method of determining approximate char- 
acteristic values pertaining to crossflow 
heat exchangers of the bare-tube bundle 
type. Only the case of turbulent flow 
has been taken into consideration. 
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The method described allows rapid 
computation of entire families of heat 
exchangers having the same requirements 
with regard to heat-transfer and pres- 
sure losses. The basic idea of this 
method is not confined to the afore-men- 
tioned type of heat exchanger and flow 
pattern. The method can be adapted to 
other configurations. 


Heat-Exchanger Selection by Computa- 
tion Machine Methods, by G. E. Eggles- 
ton, Assoc. Mem. ASME, and Donald E. 
Brimley, Mem. ASME, Douglas Aircraft 
Co., Santa Monica, Calif. 1954 ASME Semi- 
Annual Meeting paper No. 54—SA-47 
(mimeographed; available to April 1, 1955). 


Tue problem of proper air-to-air heat- 
exchanger selection for an airplane is 
difficult and usually entails a large 
amount of calculation. The airplane 
designer is confronted with the problem 
of compromising weight, cooling-air 
drag power, and the power required to 
provide the pressure drop of the hot air 
being cooled with the dimensions of the 
heat exchanger. 

To be able to select all factors intelli- 
gently the designer first must determine 
the critical flight condition of the air- 
plane-take-off distance, maximum speed, 
or maximum range. The penalty to the 
airplane caused by the heat exchanger 
can then be minimized for the critical 
condition. 

In addition to the foregoing variables 
the heat exchanger must be balanced 
against the rest of the airplane with due 
regard for space, ducting, and installa- 
tion considerations. 

In this paper air-to-air heat exchangers 
of given core geometry are selected for 
airplanes with regard to minimizing the 
penalty to the plane. Varying types 
of penalties are included The method 
employs an IBM 701 data-processing 
machine for the solution of heat-transfer 
and penalty equations. The output is 
printed on sheets in three-dimensional 
form for ready visualization of the re- 
sults. 


Thermal Lags in Flowing Incompres- 
sible-Fluid Systems Containing Heat 
Capacitors, by J. W. Rizika, Harvard Uni- 
versity, Cambridge, Mass. 1954 ASME Semi- 
Annual Meeting paper No. 54—SA-50 
— available to April 1, 
1955). 


Tue transient thermal conditions in 
problems involving flowing-fluid systems 
in contact with heat capacitors are be- 
coming increasingly important with the 
advent of modern control techniques. 
The temperature controllability of a 
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flowing-fluid system is a direct func- 
tion of the transient thermal response of 
the fluid to a specific temperature input 
function. 

In a previous paper the author pre- 
sented an analysis which considered the 
transient fluid temperatures in a system 
consisting of a compressible fluid flow- 
ing through a duct or in a heat exchanger. 
The case of a compressible fluid, with an 
exponential or step-function fluid-tem- 
perature input, flowing through an in- 
sulated tube or pipe, was analyzed in 
detail and examples were presented. 
The treatment of the transient conditions 
for a compressible fluid flowing through 
a heat exchanger was partially analyzed 
and the method of solution was demon- 
strated. 

This paper consists of an extension of 
the work in which the transient condi- 
tions resulting from thermal lags in 
flowing incompressible-fluid systems are 
analyzed. An example which demon- 
strates the transient condition at the 
exit of a simple (condensing—steam/ 
water) heat exchanger is also presented. 


Instruments and Regulators 


Experimental Flight Methods for Evalu- 
ating Frequency-Response Character- 
istics of Alecrete, by G. A. Smith and 
W. C. Triplett, Ames Aeronautical Labora- 
tory, National Advisory Committee for 
Aeronautics, Moffett Field, Calif. 1954 
ASME Semi-Annual Meeting paper No. 


54—SA-3 (in type; available to April 1, 

1955; to be Orble ed in Trans. ASME). 

Tue extremely wide range of speeds 
and altitudes at which the latest air- 
craft operate leads to serious problems in 
stability and control. The difficulty 
experienced by the human pilot in coping 
with these problems has contributed 
greatly to the emphasis now being placed 
on the automatic interceptor and the 
guided missile which depend on high- 
performance autopilots for precise ma- 
neuvering control during combat opera- 
tions. For the analysis of these com- 
plex systems which involve the dynam- 
ics of the air-frame, the frequency-re- 
sponse methods of servomechanism the- 
ory have been applied successfully. 

This paper deals mainly with methods 
and techniques for obtaining airplane 
frequency-response characteristics from 
transient-flight measurements. 

After a review of the basic airplane 
equations of motion, the theoretical 
transfer function which defines the 
“short-period’’ pitch response to an 
elevator deflection is derived. 

A numerical example is used to illus- 
trate the evaluation of an analytical 
transfer function from a graphical fre- 


quency response by a method which 
involves the use of graphical aids in con- 
junction with an analog computer. 

Finally, the effects of variations in 
flight speed and altitude on the airplane 
response are considered. 


The Frequency-Response Approach to 
the Design of a Mechanical Servo, 
by H. A. Helm, Bell Telephone Labora- 
tories, Whippany, N. J. 1954 ASME Semi- 
Annual Meeting paper No. 54—SA-36Cin 
type; available to April 1, 1955; to be pub- 
lished in Trans. ASME). 


Tne frequency-response method of 
analysis has proved extremely valuable 
in the design of electronic feedback sys- 
tems. This paper illustrates the appli- 
cation of this method to the design of 
completely mechanical systems. 

Basic relations between the mechani- 
cal elements are pointed out and the 
necessary feedback concepts are developed 
for mechanical systems. These concepts 
are illustrated by the actual step-by-step 
design of an automatic contour-following 
lathe using entirely mechanical, hy- 
draulic, and pneumatic control elements. 


A Thermal Sine-Wave Apparatus for 
Testing Industrial Thermometers, 
by S. P. Higgins, Jr., Assoc. Mem. ASME, 
and J. R. Keim, Mem. ASME, Minneapolis- 
Honeywell Regulator Company, Phila- 
delphia, Pa. 1954 ASME Semi-Annual 
Meeting paper No. 54—SA-20 (mimeo- 
graphed; available to April 1, 1955). 


Tue problem of measuring fluid- 
temperature fluctuations accurately is 
essentially a problem in transient heat 


transfer. At present any serious study 
of this problem involves the use of care- 
fully designed experimental apparatus. 

This paper describes apparatus which 
provides thermal sine waves in a pipe to 
determine the frequency response of 
industrial temperature-measuring de- 
vices. Some test results are included and 
discussed to show the use of the appara- 
tus. 

Water from two constant-temperature 
storage tanks flows to a mixing valve 
and then to a pipe section in which the 
temperature-sensitive clements are lo- 
cated. The actual water temperature 
and response of the test element are re- 
corded on a two-pen strip-chart poten- 
tiometer. Frequencies are varied over 
a range of 0.2 to 30 cpm. Amplitude 
and phase relationships are determined by 
measurements on the strip-chart records. 

The apparatus permits the determina- 
tion of the frequency-response character- 
istic of industrial temperature-measuring 
elements with water flowing parallel 
to the axis of the element. Flow is ad- 
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Diagram of water-handling equipment for the testing of industrial thermometers 


justable over a range of 0.5 to 4.0 gpm, 
and at the maximum flow the water 
velocity is 2 fps, at which speed the 
water-to-metal heat-flow resistance usu- 
ally becomes negligible in comparison to 
internal resistances. 

The temperature wave form deterio- 
rates as the frequency and amplitude in- 
crease. However, by restricting the 
temperature amplitude to 5-deg F ade- 
quate wave forms are available out to 30 
cpm. This has proved sufficient for 
most industrial elements. If much faster 
units were to be studied it would be de- 
sirable to increase the maximum fre- 
quency. This could be done by improv- 
ing the air-handling ability of the posi- 
tioner-valve combination. 

The apparatus permits closely repro- 
ducible test conditions since flow rate, 
frequency, temperature amplitude, and 
mean temperature can be adjusted and 
measured accurately. The frequency-re- 
sponse data obtained using the appara- 
tus has proved useful in connection with 
investigations into the dynamic response 
of temperature elements. 


A Thermal Sine-Wave Generator for 
Speed-of-Response Studies, by Robert 
Looney, Taylor Instrument Companies, 
Rochester, N. Y. 1954 ASME Semi-Annual 
Meeting paper No. 54—SA-28 (mimeo- 
graphed; available to April 1, 1955). 

Tue investigation of the speed of 
thermal-measuring elements by the fre- 
quency-response method requires a sinu- 
soidal input and a record of the periodic 
input and output. 

This paper describes a thermal sine- 
wave generator using water as a fluid and 
includes frequency-response curves de- 


Sepremser, 1954 


rived from test data. The generator has 
continuous adjustment of frequency from 
0.75 cps to 0.0005 cps at a maximum 
flow velocity of about 1'/, fps. The flow 
velocity past the specimen being tested is 
adjustable. 

The apparatus consists of two stain- 
less-steel 90-gal water baths held at the 
respective temperatures of 123 F and 
137 F by the use of pneumatic controls 
and valves, low-pressure steam, and tap 
water. Piping connects each bath with 
2-in. flow valve and the flow valves are 
connected to a true Y pipe fitting. A 
centrifugal pump rated at 75 gpm is con- 
nected to the true Y outlet. 

The generator has the disadvantages 
of high cost and complexity of operation. 
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Thermal frequency response is time- 
consuming owing to the large amount of 
low-frequency operation. 

The thermal bulb may be positioned 
either perpendicularly or parallel to 
fluid flow. Provisions have been made 
in the design by which future testing 
may be accomplished in pipe tees and 
ells. 

Either step-response or frequency- 
response tests can be conducted with the 
apparatus under comparable flow and 
temperature conditions. Step-response 
curves are more easily obtainable than 
are frequency-response curves. Step- 
response information for a linear system 
may be transformed into the frequency 
domain by a rather involved mathe- 
matical treatment. However, the step- 
response information for some systems is 
not transformable because of nonlineari- 
tices and other eccentricities. Here fre- 
quency response offers the important 
advantage that the frequency-response 
plots are more directly usable than the 
step-response curves. The Bode plot 
is of immediate use in the application of 
servomechanism techniques to process 
control. 


The Dynamics of Filled Temperature- 
Measuring Systems, by Otto Muller- 
Girard, Taylor Instrument Companies, 
Rochester, N. Y. 1954 ASME Semi-Annual 
Meeting paper No. 54—SA-29 (mimeo- 
graphed; available to a 1, 1955; to be 
published in Trans. ASME). 


Tue response equations of a two-time- 
constant interacting network as applied 
to liquid-filled tube systems are de- 
veloped. The solutions to a unit step, 
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ramp, and sinusoidal temperature input 
are given. 

Some practical aspects of response work 
based on experiments with mercury-filled 
thermal systems are presented A few 
recommendations concerning the speci- 
fication of the speed of response are in- 
cluded . 


Differential-Analyzer Study of a Non- 
linear ydraulic Servomechanism, 
by G. A. Bekey, University of California, 
Los Angeles, Calif., and J. T. Ahlin, IBM 
Corp., Angeles, Calif. 1954 ASME 
Semi-Annual Meeting paper No. 54—SA-4 
available to Apri 1, 


Duaino the past decade great impetus 
has been given to the development of 
flow-valve controlled hydraulic servo- 
mechanisms by urgent requirements -for 
greater accuracy and speed of response. 
These requirements have been canine 
urgent in the field of aircraft research 
and development. An important factor 
in the success of these new servomecha- 
nisms was the introduction of nonlinear 
elements into their design. However, 
the use of nonlinear elements has created 
many new problems, the major one of 
which is the extreme difficulty encoun- 
tered in solving the associated nonlinear 
differential equations. When applicable, 
phase-plane and phase-space analyses 
used with servo problems give a qualita- 
tive understanding of the effects of the 
nonlinear elements. Unfortunately, the 
science of nonlinear analysis is not de- 
veloped to the point where all systems of 
differential equations can be studied in 
this manner. In view of the difficulty 
of handling nonlinear problems and the 
urgency of developing accurate, rapid re- 
sponse servomechanisms, methods other 
than direct analytical solution must be 
found to assist in servo design. 

During the present period of servo- 
mechanism development, widespread ad- 
vancements also have been made in the 
field of general-purpose computers. 
These advancements permit the practic- 
ing engineer to determine quickly the 
effects of servo-design changes by the 
technique of parameter variation. It is 
often difficult, however, for the engineer 
to avail himself of information concern- 
ing the existing computers, their capa- 
bilities, and limitations. 

This paper indicates the manner in 
which one of these computers, the me- 
chanical differential analyzer of the Uni- 
versity of California, Los Angeles, was 
employed for the solution of the equa- 
tions of motion describing a hydraulic 
servo with nonlinear elements. Inher- 
ent in the description of the solution is a 
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presentation of some of the machine's 
capabilities and limitations. 

The main emphasis is placed on the 
ability of the differential analyzer to 
handle a problem of this type, rather 
than on the actual physical system. 


Lubrication 


of Fretting Corrosion, 
1 H. H. Uhlig, Massachusetts Intistute of 
echnology, Cambridge, Mass. 1954 ASME 
Annual Meeting paper No. $54—SA-5 
publ available to April 1, 1955; to be 
pel ed in the Journal of Applied Mechan- 


A review of the facts suggests that the 
mechanism of fretting corrosion includes 
a chemical factor and a mechanical fac- 
tor, with observed damage, in general, 
resulting from both. 

An asperity rubbing on a metal sur- 
face is considered to produce a track of 
clean metal which immediately oxidizes, 
or upon which gas rapidly adsorbs. 
The next asperity wipes off the oxide or 
initiates reaction of metal with adsorbed 
gas to form oxide. This is the so-called 
chemical factor of fretting. 

In addition, asperities dig below the 
surface to cause a certain amount of 
wear by welding or shearing action in 
which metal particles are dislodged. 
This is the mechanical factor of fretting. 

Metallic debris produced by fretting 
is thought not to oxidize spontaneously, 
as proposed by the molecular-attrition 
theory, but instead converts partially 
to iron oxide by secondary fretting ac- 
tion of particles rubbing against them- 
selves or adjacent surfaces. This ac- 
counts for the fact that FeO; is found 
by x ray to be the major corrosion prod- 
uct and metallic iron is present, if at all, 
in only very small amount. 

The quantitative expression for fret- 
ting corrosion is derived. The equa- 
tion predicts that fretting-corrosion 
weight loss is a hyperbolic function of 
frequency, is parabolic with load, and 
linear with number of cycles or magni- 
tude of slip. Furthermore, the terms con- 
cerned with a frequency effect disappear 
when the chemical factor is suppressed, 
as is observed when fretting tests are 
conducted in nitrogen. These conclu- 
sions are confirmed by the reported data. 

In addition, the calculated reaction- 
rate constant for oxidation of a freshly 
formed iron surface obtained froma fret- 
ting data is reasonable and falls between 
two independently observed values. In 
the experiments, the chemical or corro- 
sion factor falls within 6 to 78 per cent 
of the total observed fretting damage, 
depending on conditions of test. 

Remedial measures are outlined in 


light of the data and the proposed mecha- 


Fretting Corrosion of xe Steel in Air 
H. H. Uhli sac of 
Technology, ge, Mass. 

Semi-Annual Meeting paper No. ‘34-SA-6 


(in type; available to PA pril 1, 1955; to be 
ed in the Journal of Applied Mechan- 


Data are presented on fretting corro- 
sion of mild stecl using weight loss as a 
measure of damage. 

Relative slip was measured both by 
use of stroboscopic light and strain 
gages. Load was applied pneumati- 
cally. Humidity of ambient air was 
found to be a sensitive variable requir- 
ing control, a fact first discovered through 
discrepancies of weight-loss data ob- 
tained in winter compared with those 
obtained in summer. 

Fretting corrosion of mild steel in 
moist air is only 55 to 65 per cent of the 
weight loss in dry air, depending on 
duration of test. Because of this large 
difference, all tests were carried out in 
dry air. At the same time it was ob- 
served that fretting corrosion is appre- 
ciably greater below room temperature 
than above room temperature (up to 
150 C). Weight losses of specimens 
fretted at 50 C approximately are 50 per 
cent losses at 0 C. 

Rate of fretting corrosion in air is 
found to be constant with time after 
an initial run-in period during which the 
rate is temporarily higher. In moist 
or dry nitrogen, weight losses are much 
less, although not zero. The greater 
the relative slip, the greater is fretting 
damage, and in complete absence of slip 
the data indicate that no weight loss 
occurs. Increased pressure or load is 
found to increase fretting damage. 
Weight loss is greater the lower the fre- 
quency for the same number of test 
cycles. The frequency effect increases 
with relative slip, and in nitrogen the 
frequency effect disappears. 


Prediction of Lubricating-Oil Viscosi- 
ties at High Pressures, by O. H. Clark, 
Socony-Vacuum Laboratories, Paulsboro, 
N. J. 1954 ASME Semi-Annual Meetin 

paper No. 54—SA-39 

available to April 1, 1955). 


Tuere exists a degree of correlation 
between the effects of temperature and 
of pressure upon the viscosity of oils. 
This correlation makes it attractive to 
attempt to predict the variation of vis- 
cosity with pressure from its variation 
with temperature. The feasibility of 
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such prediction on lubricating oils has 
been difficult to appraise because of 
insufhcient data. The ASME project 
on high-pressure viscosities has re- 
cently reported an extensive set of such 
measurements. 

In this paper data from the ASME 
project have been applied to test the 
feasibility of predicting viscosity at 
high pressures from room-pressure meas- 
urements at 100 and 210 F. For ASME 
test oils graphical relations were de- 
veloped to predict viscosities up to about 
50,000 psi at 100 and 210 F. Two scales 
were used, according as oils were classi- 
fied as paraffinic or naphthenic. Dis- 
crepancies between measured and pre- 
dicted values are noted and discussed. 


Machine Design 


On the Dynamics of Pressure-Controlled 
Hydraulic Systems, by Gerhard Reethof, 
Assoc. Mem. ASME, Massachusetts Insti- 
tute of Technology, Cambridge, Mass. 
1954 ASME Semi-Annual Meeting paper No. 
54—SA-7 (multilithographed; available 
to April 1, 1955). 


In the design of complex hydraulic sys- 
tems the questions of speed of response 
and stability are of paramount impor- 
tance. The heavy landing gear of an 
aircraft in flight should move quickly 
and without excessive oscillation into the 
desired position; the machine-tool table 
must traverse without hydraulically in- 
duced vibrations. Furthermore, if such 
systems are disturbed during their opera- 
tion, such as by wind gusts for the case 
of the landing gear or by load changes on 
the cutting tool, they should reach the 
steady-state condition rapidly without 
excessive oscillation. A typical hy- 
draulic system may consist of a positive- 
displacement pump driven by a prime 
mover, the combination representing 
essentially a constant-flow source, a pres- 
sure-limiting or pressure-regulating de- 
vice, a flow-control valve, and the load to 
be moved. The load may be located at 
some distance from the pressure source, 
necessitating the motion of a long fluid 
column between the pressure source and 
the load. 

Problems in the design of such a system 
include the proper selection of commer- 
cially available components, the develop- 
ment of new components as needed, and 
the choice of optimum system character- 
istics to insure the desired dynamic opera- 
tion of the over-all system. Much in- 
sight into the problem can be gained by 
an analytical study supplemented by such 
modern tools as the electronic-analog 
computer. 

In this paper the dynamics of a general 
pressure-controlled hydraulic system are 
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Schematic drawing of a general-type pressure-controlled hydraulic system 


investigated by analytical means. It is 
shown that the system is essentially a 
closed-loop control system and that an 
important interaction between the vari- 
ous components of the system exists. 
Stability criteria for the system based 
on Routh’s discriminant are presented 
and the influence of the various physical 
constants of the system is discussed. 


A Lestiog Fixture for Testing Power- 
Circuit-Breaker Mechanisms, by R. C. 
Van Sickle, Westinghouse Electric Comers: 
tion, East Pittsburgh, Pa. 1954 ASME 
Semi-Annual Mecting t No. 54— 
SA-18 (multilithogra ; available to 
April 1, 1955). 


Buitp1no a loading fixture made pos- 
sible completing the development testing 
of a pneumatic operating mechanism be- 
fore the construction of a large power cir- 
cuit breaker on which it was to be used. 
The loading fixture with fewer elements 
simulates the moving parts of the breaker 
with respect to biasing forces, inertia, and 
fluid friction. The matching of the in- 
ertia which varies throughout the stroke 
is particularly important because about 
one fourth of the energy supplied on clos- 
ing is transformed into kinetic energy. 

The testing fixture occupies a floor 
space about § X 8 ft and stands 11 ft high. 
The spring loads are supplied by two 
springs acting on different levers and 
picked up at different points in the closing 
stroke. A dashpot provides a fluid fric- 
tion simulating the movement of the con- 
tact cross arms through the oil; at the 
end of the closing stroke the retarding 
force is increased to simulate the charging 


of the oil pumps. During the opening 
stroke the retarding force is high at the 
start to simulate the load of the oil 
pumps, becomes less to simulate the fric- 
tion of the moving cross arm after the oil 
pumps have reached the end of their 
stroke, and again increases to bring the 
moving parts to rest at the end of the 
opening stroke. This is accomplished 
by a double-acting dashpot with an ad- 
justable by-pass to reduce the friction 
during the middle of the stroke. It is 
contained in an oil tank. Baffles and an 
oil separator in the vent pipe eliminate 
the throwing of oil. 

Over 5000 operations were made in 


Ore 
74 115 IN, 


Operating parts of loading fixture for 
testing power-circuit-breaker mecha- 
nisms are shown in this schematic 
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checking the performance of the various 
clements in the mechanism, in improving 
the design or performance of some of the 
parts, and in making sure that the com- 
pleted mechanism would function as in- 
tended throughout the ranges of loads, 
frictions, air pressures, control voltage, 
and sequences of operations to which it 
would be subjected in service. The de- 
velopment testing was completed before 
the first three-pole breaker was built. 

The loading fixture is now available for 
the testing and adjustment of subsequent 
operating mechanisms of this design be- 
fore they are assembled into complete 
breakers. 


Some Applications of the Theory of 
Least Squares to Research and De- 
velopment of Engineering Equipment, 
by J. A. Folse, Bureau of Aeronautics, Navy 
Department, Washington, D. C. 1954 
ASME Semi-Annual Meeting paper No. 
54—SA-11 (multilithographed; available 
to April 1, 1955). 


Tue theory of least squares is applied to 
the problem of increasing the horsepower 
capacity of an aircraft oil hydraulic pump 
while minimizing its increase in weight. 
Data on a fixed-displacement type of 
pump of one manufacturer are analyzed 
by use of an approximate expression of 
weight in terms of pressure, flow, and 
speed. The results indicate that mini- 
mum-weight increase is obtained by in- 
creasing pressure rather than rotative 
speed in going to higher horsepower rat- 
ings. 

In another illustration the law of propa- 
gation of errors is applied to show that 
in writing specifications the tolerances 
placed on the dependent and independent 
variables of a function, such as torque, 
cannot be arbitrarily assigned without 
incurring needless waste. 

This paper illustrates some simple ap- 
plications of the theory of least squares 
to research and development of engineer- 
ing equipment. 


Dynamic Loads on Spur and Helical- 
Gear Teeth, by J. B. Reswick, Mem. 
ASME, Massachusetts Insticute of Tech- 
nology, Cambridge, Mass. 1954 ASME 
Semi-Annual Meeting pa No. 54— 
SA-9 (in type; available to April 1, 1955; 
to be published in Trans, A ). 


A smmpce model gives physical insight 
into the dynamic behavior of gears. 
Relationships developed from considera- 
tion of this model indicate that design 
criteria are significantly different in 
heavily loaded gears than in those which 
are very lightly loaded. 

Results show that dynamic loads may 
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be ignored in many heavily loaded gears, 
but that dynamic loads provide an im- 
portant basis for the design of lightly 
loaded gears. 


Safe Stress Range for Deformation Due 
to Fatigue, by M. Kawamoto and K. 
Nishioka, Kyoto University, Kyoto, Japan. 
1954 ASME Semi-Annual Meeting paper No. 
54—SA-10 (multilithographed; available 
to iy aN 1, 1955; to be published in Trans. 
ASME). 


Tue safe stress range of materials for 
fatigue is determined from both fatigue 
destruction and fatigue deformation. On 
fatigue destruction there have been many 
investigations hitherto, while on fatigue 
deformation only a few investigations 
have been made. The authors believe 
that the safe stress range, usually con- 
sidered for fatigue deformation, is in- 
correct for some materials. The paper 
discusses this matter as it presented itself 
in the experiments. 

Experiments were made on two carbon 
steels and two spring stecls. These two 
carbon steels and the spring steel SUP4 
were applied to repeated torsion tests, 
and the spring steel SUP3 was exposed 
to repeated bending tests (plane bending). 

Testing machines, used for these tests, 
were driven at 2000 to 2600 rpm, and 
stopped at some intervals to measure the 
deformation of specimens. Measure- 
ments were made statically by the 
optical-lever method with the mirrors 
attached at both ends of gage length. 

The paper concludes that in materials 
with clear yield points the fatigue yield 
points coincide with the _ static 
yield points, while in materials with- 
out clear yield points, the fatigue yield 
points or fatigue elastic limits are lower 
than those in static tests. Therefore, in 
the latter case, the safe stress range for 
fatigue deformation must be smaller than 
that usually accepted, and it can be repre- 
sented by the constants proposed by the 
authors. 


The Wear and Friction Properties of 
Materials Operated in High-Tempera- 
ture Water, by R. C. be oe and J. 
Glatter, Westinghouse Electric Corporation, 
Pittsburgh, Pa. 1954 ASME Semi-Annual 
Meeting paper No. 54—SA-13 (multilitho- 
pees on ; available to April 1, 1955). 


In a nuclear power plant designed for 
the propulsion of a submarine, many 
mechanical devices operating under un- 
usual conditions are required. These de- 
vices require the execution of rotary and 
translatory motions at low rates of speed 
in high-temperature high-purity water. 
Specifically, components such as anti- 


friction bearings, linear sliding guide 
bearings, latches, valve parts and actua- 
tors, and even nuts and bolts must be con- 
sidered. The absence of any lubrication 
other than the water poses a problem of 
considerable magnitude with regard to 
the wear of materials having adequate 
corrosion resistance. The choice of ma- 
terials for use in mechanisms must there- 
fore be governed by the possession of a 
combination of properties involving both 
wear and corrosion resistance. Early in 
1951 a simulated-wear test program was 
initiated at the Atomic Power Division of 
Westinghouse for the purpose of selecting 
materials suitable for nuclear-reactor 
mechanisms. 

The purpose of the investigation dis- 
cussed in this paper was to discover com- 
binations of materials which could be 
used successfully for bearings operating in 
500 F water. Test apparatus is described 
which was constructed for the evalua- 
tion of the wearing properties of ma- 
terials combinations under this condition. 

Representative results are reported 
which cover the range of experimental 
values observed. These results are dis- 
cussed with regard to the influence of sev- 
eral variables upon the mechanisms of 
wear. A brief study of friction and solid 
film lubricants is included. 

Two types of tests were chosen as being 
representative of the sliding motions ex- 
pected in service. One was a piston-and- 
cylinder combination involving pure 
linear motion. The other was a sleeve- 
bearings-and-journal combination which 
gave rotary motion. 


Aviation 
Experience With Turbojet Lubrication 
ystems, by L. E. Goodding and J. L. 
Hatch, General Electric Company, Cincin- 
nati, Ohio. 1954 ASME Semi-Annual 
ae paper No. 54—SA-76 (multilitho- 
graphed; available to April 1, 1955). 


Goon jet-engine oil systems are not de- 
signed by chance. They require careful 
design consideration, component test, 
flight test, and finally service test to 
establish their merit. Too often in the 
past, oil systems have begun as simple 
compact designs but have become com- 
plex as “‘fixes’’ are added. Deficiencies 
have arisen because of lack of infor- 
mation, or because of the complexities in- 
volved in combining a complete system 
made up of components from the engine 
manufacturer, the aircraft manufacturer, 
and the accessory manufacturer. 

This paper describes several turbojet- 
engine lubrication systems developed 
since the beginning of the jet-engine era, 
pointing out possible advantages, dis- 
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advantages, deficiencies, and refinements 
of the various systems. 

All turbojet oil systems must be de- 
signed to meet two basic requirements: 


1 The system must supply ample oil 
flow to the engine at all operating alti- 
tudes and attitudes which the aircraft 
may assume. 

2 The system must be fully operable 
under all climatic conditions encountered 
anywhere in the world. 


Throughout the decade during which 
turbojet engines have been produced, the 
changes in lube systems have been based 
upon experience factors rather than upon 
new theories or drastic changes in con- 
figurations. The philosophy that sys- 
tems utilizing solid oil jets and multiple- 
element pumps are fundamentally sound 
is substantiated by the impressive total of 
operational time in the field and in the 
factory. 

Difficulties which were encountered 
when this basic type of system was em- 
ployed were generally common to the sys- 
tem and grade of lubricant or duc to a par- 
ticular feature of the engine configura- 
tion. Such problems, while trouble- 
some, have not been insurmountable. 
Loss in performance at altitude, excessive 
foaming and aeration, and related effects 
have been overcome by pressurization of 
tanks and sumps, gear shrouding, baf- 
fling, and other modifications. Mechani- 
cal features, including seal design, ori- 
fice diameters, sump size, and related 
items can be modified as required. 

Although past experience can be uti- 
lized to a maximum extent when design- 
ing a new system, many problems, par- 
ticularly those related to the installation, 
cannot be completely foreseen. Only 
actual flight testing will reveal the more 
obscure shortcomings of any lubrication 
system. 


Process Industries 


A Graphical Representation of the Fric- 
tional Losses in Commercial Pipe of 
Air and Steam Flowing Turbulently at 
Low Pressure, by W. C. Knapp and J. W. 
Metzger, Mem. ASME, C. H. Wheeler 
Manufacturing Company, Philadelphia, Pa. 
1954 ASME Semi-Annual Meeting paper No. 
54—SA-17 (multilithographed; available 
ae , 1, 1955; to be published in Trans. 


FreQueNTLy, design investigations in 
the field of fluid flow require the rapid 
evaluation of pressure losses in pipes at 
various conditions of temperature and 
pressure. This discussion presents a 
graphical solution for determining fric- 
tional losses in pipes of various sizes 
carrying air and steam, together with the 
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mathematical analysis from which it is 
evolved. 

Similar investigations, carried out for 
other fluids, may yield comparable graphi- 
cal solutions, the utilization of which 
would aid materially in increasing the 
usefulness of fluid-flow data. 


Fanning-Friction Factors for Air Flow at 
Low Absolute Pressure in Cylindrical 
Pipes, by W. J. Bohnet, Electro-Metal- 
lurgical Company, Niagara Falls, N. Y., and 
L. S. Stinson, Elliott pooner Jeannette, 
Pa. 1954 ASME Semi-Annual Meetin 
paper No. 54—SA-16 (mimeographed; 
available to April 1, 1955; to be published 
in Trans. ASME). 


As there are no published data verify- 
ing the theoretical fanning-friction fac- 
tors for streamline flow of air at low 
absolute pressures, an investigation was 
made of the pressure drops in 6 to 18-in- 
diam pipe lines in which room-tempera- 
ture air was flowing at absolute pressures 
varying from 50 microns Hg to 1 mm Hg. 
The large number of presssure-drop read- 
ings taken at various rates of flow per- 
mits developing friction-factor curves for 
this type of flow. These are presented 


in the paper. 


ASME Transactions for 
August, 1954 


Tue August, 1954, issue of the Transactions 
of the ASME (available at $1 per copy to 
ASME members, $1.50 to nonmembers) con- 
tains the following: 


Technical Papers 


Coefficients of Float-Type Variable-Area 
Flowmeters, by V. P. Head. (53—A-208) 

Small Nozzles and Low Values of Diameter 
Ratio, by H. S. Bean, R. M. Johnson, and T. R. 
Blakeslee. (53—-A-155) 

Boiler and Furnace Designed for Spreader- 
Stoker Firing, by L. H. Coykendall and P. R. 
Loughin. (53—A-136) 

Mechanical Analog-Computing Elements 
and Their Applications to Automatic Control, 
by Alvin Piatt. (53—A-141) 

Proportional Control of Rate-Type Servo- 
motors, by J. L. Shearer. (53—A-146) 

Dynamic Characteristics of Valve-Controlled 
Hydraulic Servomotors, by J. L. Shearer. 
(53—A-147) 

Contributions to Hydraulic Control—6, by 
Shih-Ying Lee. (53—A-139) 

Evaluation of Transient Temperatures and 
Stresses, by R. J. Fritz. (53—A-75) 

Apparatus for Study of Effects of Cyclic 
Thermal Stresses on Ductile Metals, by L. F. 
Coffin, Jr., and R. P. Wesley. (53—A-77) 

A Study of the Effects of Cyclic Thermal 
Stresses on a Ductile Metal, by L. F. Coffin, Jr. 
(53—A-76) 

Evaluation of Bandsaw Performance, by 
L. V. Colwell and R. E. McKee. (53—A-165) 


The Momentum Principle Measures Mass 
Rate of Flow, by V. A. Orlando and F. B. 
Jennings. 

The Viscosity, Thermal Conductivity, and 
Prandtl Number for Air, O2, Nz, NO, He, CO, 
CO,, H,O, He, and A, by Joseph Hilsenrath 
and Y. S. Touloukian. (53—A-186) 

Measurement of the Viscosity of Five Gases 
at Elevated Pressures by the Oscillating-Disk 
Method, by J. Kestin and K. Pilarczyk. 
(53—A-67) 

Compressibility of Gases-—VIII, by E. Whal- 
ley and W. G. Schneider. (53—A-85) 
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Comments on Papers 


Railroad Car Wheels 
Comment by G. L. Cotter’ 


The author has done an excellent job? 
of analyzing the various factors affecting 
the performance of locomotive and pas- 
senger-car wheels and I can find little to 
quarrel with in the several figures he has 
cited. The extreme values of energy 
destruction during braking for diesel- 
locomotive wheels are modified some- 
what by the fact that few diesel loco- 
motives are braked as high as the trailing 
cars. Also, there is a general tendency 
among enginemen to reduce the braking 
on locomotives so that some of the loco- 
motive energy is dissipated by the 
car wheels. Of course this means that 
the energy absorbed by the car wheels is 
even greater than the author has indi- 
cated. 

Fortunately, emergency stops are rather 
rare and few trains are brought to a 
complete stop from high speed at the 
maximum retardation permitted by the 
service brake. The high retarding force 
available usually is held in reserve for 
emergencies or used only to save time in 
slowdowns for speed restrictions. 


Wheel Failures Are Infrequent 


Nevertheless, a passenger-car wheel is 
called on to absorb considerable punish- 
ment and it is gratifying to note from 
the author's closing remarks that while 
wheel failures are infrequent, the manu- 
facturers are conducting research con- 
tinually in order to make their product 
better able to stand service require- 
ments. 

Both Mr. Johnsen of the Pullman Com- 
pany, and Mr. Garin of the Southern 
Pacific Company, have confirmed the 
fact that there are few wheel failures 
when proper wheels are selected for the 
service involved and adequate mainte- 
nance methods are followed. It is my 
opinion that wheel which will take 
the rolling load normally will handle the 
braking load. There have been many 
' Director of Engineering, Air Brake Divi- 
sion, Westinghouse Air Brake Company, 


Wilmerding, Pa. Mem. ASME. 
***The Wheel Manufacturer Looks at 


Railroading,’ by C. B. Bryant, Macnanicar 
Enorgerino, vol. 76, March, 1954, pp. 
255-258, 263. 
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cases where wheels not subject to braking 
load and others with relatively light 
braking load have developed cracks 
similar to thermal cracks. 

I can heartily endorse all that has 
been said regarding the need for proper 
maintenance of brake equipment and 
brake rigging for cars in high-speed 
service and feel sure that the railroads 
will be well repaid for all expenditures 
in that direction. 


Wheel Heating 


In his remarks about wheel heating 
the author describes the braking se- 
quence which leads to thermal cracking. 
I would like to elaborate on that some- 
what. The normal action of cast-iron 
brake shoes upon wheels is to contact 
the wheels at any instant over greatly 
limited but constantly changing areas. 
Therefore the generation of frictional 
heat is produced in a number of small 
spots around the tread surface. Under 
extreme conditions these spots may be 
sufficiently hot to glow and give the 
impression of a fire band on a rotating 
wheel. The intense heat concentration 
at these spots resulting from the limited 
areca of contact may cause sufficient 
temperature gradient to produce the 
phenomenon mentioned by the author, 
terminating in thermal cracks. Any 
improvement in the shoe bearing on the 
wheel reduces the tendency toward 
thermal cracking and proper brake- 
rigging maintenance is a big step in that 
direction. It is also of interest to note 
that thermal cracks have developed in 
flat spots caused by whecl-sliding at 
high speeds, probably resulting from 
stresses induced by high temperatures 
produced at that time. Antislide wheel 
protection is helpful in eliminating such 
failures. 


Comment by C. L. Eksergian’ 


The author is to be commended for his 
comprehensive review of the thermal 
duty which a wheel must face when 
associated with the tread brake. The 
paper also ably reveals the thermal 
conditions to which the tread, par- 
ticularly, is subjected, accounting for the 


Beecutive Engineer, The Budd Company, 
Philadelphia, Pa. Mem. ASME. 
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possible damage and failure which may 
result. 

With the clasp brake it is physically 
impossible to retard main-line trains, 
traveling 100 mph, at a rate permitted by 
rail adhesion (3 mphps) without in- 
curring high temperatures of shoe and 
tread surfaces which together are 
likely to cause thermal damage and 
possible wheel failure. 

With wheel adhesion as low as it is, 
it follows that retardation in emergency 
most certainly should utilize the adhe- 
sion which at least is available. Hence 
we Must expect to meet such retardation 
rates. 

The author refers to an “‘average rate 
of 415 hp—over the entire distance of 
the stop." Actually, we are concerned 
with peak conditions rather than aver- 
age. For the same average or mean 
horsepower, different peak horsepowers 
may obtain, depending upon the decelera- 
tion produced at high speed. 


Deceleration From High Speed 


What counts is the deceleration at 
high speed rather than what may be 
developed in the lower speeds when 
power demands are less exacting. 

High-speed deceleration defines the peak 
power which the brake must handle— 
or the maximum rate at which heat is 
generated on the engaging surfaces. 

The other critical factor is the ‘‘dura- 
tion’’ at which peak conditions prevail, 
as defined by the ‘‘amount"’ of heat 
which must be handled at these high 
rates. 

It will be observed that for a given 
braking ratio, the wheel load defines the 
shoe pressure and therefore torque 
(within the range of friction variation) 
and accordingly power—at a given 
speed. 

Note, however, that the wheel load 
does not necessarily represent the mass 
which the brake must handle and which 
accordingly defines the duration of a 
given power bracket, or the amount of 
heat generated therein. 

With modern high power-weight ratios 
(3-4 hp/ton), the locomotive is likely 
to weigh better than 40 per cent of the 
total train weight (cars plus locomotive) 
with an independent high-speed re- 
tardation of only 50 per cent of that of 
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the disk-braked cars, and 65 per cent for 
clasp-braked cars. 

Accordingly, the inertia load which 
the car brake must handle at critical 
high speed, amounts to 25 per cent more 
than the wheel load for the disk-braked 
cars. This is derived from the fact 
that the train deceleration (because of 
the underbraked heavy locomotive) 
is 80 per cent of the rate at which the 
cars would stop by themselves. Hence, 
for the same torque (car brake) to 
produce only 80 per cent of the inde- 
pendent deceleration, means that the 
mass which the brake handles must be 
greater than the wheel load by 25 per 
cent. 


A Practical Example 


Specifically, a case at point is found in 
a main-line transcontinental train with 
disk-braked cars. The wheel load ap- 
proximates 20,000 Ib and the inertia load 
25,000 Ib. The free-car deceleration in 
emergency is 3 mphps—continuous from 
100 mph. 

Here the peak brake power is 750 hp 
per wheel—or 6000 hp per car—at 100 
mph. If the cars could stop by them- 
selves, within 10 sec, the speed would be 
reduced to 70 mph and the individual 
brake power cut to 525 hp. Thus the 
natural heritage of the brake—that of 
relieving itself by its own work—would 
be realized. 

However, because of the 25 per cent 
overload, the duration in this critical 
speed bracket is increased to 12.5 sec; 
which means more time for temperature 
rise and therefore higher final tempera- 
tures. 

At first blush, this difference in time 
may not appear significant. 

In answer, it is to be pointed out that 
we are dealing with very sharp tempera- 
ture gradients which rise most abruptly. 
Beyond this, the final temperatures may 
reach the zone of the plastic state, so 
that a matter of one or two hundred 
degrees may be the difference between 
critical and noncritical operation. 


Heat Generated on Brake Surface 


Some idea of the enormous rate at 
which heat is generated cn the surface 
of shoe and tread is shown in the follow- 
ing: 

At 100 mph, a 36-in. wheel is turning 
940 rpm, or 15.6 rps, so that a 1 sq in. 
increment area on the tread surface is 
traveling roughly 150 fps. 

The rail retarding force to produce a 
deceleration of 3 mphps with a wheel 
load of 20,000 Ib is approximately 0.14 
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X 20,000 = 2800 Ib. Therefore cach 
of the two shoes must produce a tangen- 
tial force of 1400 Ib—or 22 psi of shoe 
area (assuming 16-in. X 4-in. shoe). 

Thus, when the increment area on the 
tread passes under the shoe, the rate of 
work done is 22 K 150 = 3300 ft-lb/- 
sq in/sec—or 4.3 Btu/sq in/sec. 

Since this rate prevails for only 0.01 
sec (approximately) the quantity of heat 
generated in one pass amounts to 0.043 
Btu/sq in. (approximately). 

However, most of this heat must be 
removed from the surface within the 
next 0.02 sec—before the increment passes 
under the opposite shoe—if the tempera- 
ture rise is to be held in moderation under 
such rapid succession of work. Thus 
the rate of heat removed must be in the 
order of 2 Btu/sq in/sec—a very high rate 
indeed! 

Since heat travels by radiation and 
convection relatively slowly, we have 
only conduction to count on for trans- 
ferring the heat from the surface into the 
walls of shoe and tread, respectively, at 
the rapid rate required. 

Because of the low mass of the shoe 
as compared to the wheel—and more par- 
ticularly the tread—the temperature of 
the shoe surface climbs much faster, 
particularly at the beginning. Thus a 
temperature head exists between shoc 
surface and tread surface, which causes 
the heat to ‘‘hug"’ the tread more closely 
while under the shoe. That which does 
not enter the shoe enters the tread as it 
leaves one shoe on its way to the other. 
The fact that more heat enters the tread 
is a salvation for the shoe, but, on the 
other hand, imposes a hardship on 
the wheel. 

Because the heat is generated on only 
a filament surface—and at such a terrific 
rate—a sharp temperature gradient re- 
sults across successive layers of the 
tread. 


Plastic Upset 


Because the surface and near-surface 
temperatures lie in the plastic region, 
efforts of increment layers to expand 
circumferentially are thwarted by the 
underlying colder annuli, with the 
result that circumferential plastic upset 
occurs. 

Upon cooling, the upset increment 
attempts to return to the cold state of its 
new shape which is shorter’ circum- 
ferentially and higher radially. How- 
ever, the very subsurface annuli which 
prevented expansion now prevent con- 
traction—with one fundamental differ- 
ence. 

Whereas plastic upset was accom- 
plished readily because of the high tem- 


perature, upon cooling clasticity is 
restored wherein the strain rate is small 
as compared to that required to com- 
pensate for the thermal extension. 
Consequently, high residual strains re- 
sult, which can cause cracks or heat 
checks, as the author points out. 

This explains why the rim surface 
becomes under a state of tensile strain, 
with the inner layers under compres- 
sion. 

Because the foregoing conditions and 
phenomena are basic, there can be ex- 
pected little relief—so long as the wheel 
is called upon to serve as the drum of the 
brake. 

The material of this paper points to 
one obvious solution: Remove the shoes 
from the wheel and provide an individual 
rotating member for the brake, as has 
been done with the disk brake. 

In this way both shoe and disk can be 
designed and can employ materials most 
suitable for braking requirements—with- 
out the necessary forfeitures required 
when compromise is made—as is the 
case when the wheel is called upon to 
serve the dual functions of load-carrying 
member and brake member. 


Author’s Closure 


The author is very appreciative of the 
comments offered by Messrs. Cotter and 
Eksergian. Both have amplified and 
emphasized the necessity of careful me- 
chanical maintenance and control of 
braking practices. With the increased 
demands of present-day railroading, these 
points cannot be too strongly empha- 


sized. 
Charles B. Bryant.‘ 


“Engineer's Prayer” 


Teach Me, as a Professional Engineer, 
to constantly search for the Truth and to 
direct my best Judgment toward the 
building of worthy goals. 

Inspire me to broaden and deepen my 
knowledge. Help me to grow in wisdom 
so I can apply it with a growing under- 
standing of spiritual, social, and cultural 
values. 

Encourage me to be sincere, under- 
standing, and co-operative in all my rela- 
tionships—so that I can best promote the 
dignity and well-being of mankind. 

Keep me humble, anxious, and strong 
in my purpose to contribute fully in work- 
ing out the highest destiny of my pro- 
fession. 


Erhardt C. Koerper.' 


4 Chief Engineer, Technical Board of the 

Wrought Steel Wheel Industry, Chicago, Ill. 
5 Work Manager, Ampco Metal, Inc., Mil- 

waukee, Wis. $s0c. ASME. 
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Reviews of Books 


Engineering Steels 


Streets. By Leslie Aitchison and 
William 1. Pumphrey. Macdonald and 
Evans, Ltd., London, England, 1953. Cloth, 
5'/4 X 8/2 in., bibliography, 224 figs., 162 
tables, appendixes, index, xxxiv and 923 pp., 
£5.5.0. (The British Book Center, New 
York, N. Y., $14.75.) 


Reviewed by Frank T. Sisco’ 


Tuus is an impressive volume, which is 
to be expected; for the authors are 
leaders in metallurgy in England. Their 
names have been synonymous with 
metallurgical education for a long time 
and their technical reports are well 
known throughout the world. To this 
reviewer's knowledge this is Professor 
Aitchison's first book on ferrous metal- 
lurgy (he has written at least two on 
nonferrous alloys); but he has been 
interested in the iron-rich alloys for 
many years. In fact, his first reports of 
research, published before and just after 
World War I, were on the corrosion of 
steel and on aircraft steels and heavy 
forgings. 

This volume contains so much of 
value that it would be difficult to de- 
scribe its contents without becoming 
tedious, which the book itself never 
does. It takes in the whole field of 
ferrous metallurgy from melting, casting, 
and mechanical working through ther- 
mal treatment (including hardenability) 
and mechanical properties, and their 
determination, to welding, machina- 
bility, and corrosion. Unalloyed car- 
bon steels, low-alloy steels, and the 
whole gamut of high-alloy steels are 
covered. 

The final chapter, a summary entitled 
‘The Heart of the Matter,"’ in which 
the authors contrast the facts about steel 
with the assumptions engineers make 
about this useful metal, is a gem; and 
this reviewer knows of no better service 
that ASME could render to the engineer- 
ing profession than to reproduce this 
32-page discussion and mail it gratis to 
its membership. It should also be re- 
quired reading for every engineering 
undergraduate. 

For American engineers the book has 
the customary faults of British text- 
books, temperatures in degrees C only, 
tensile properties in tons per square inch, 

! Director, The Engineering Foundation, 
New York, N. Y. 
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And Notes on Books Received in Engineering Societies Library 


and very few references to research re- 
ports published in American journals. 
For example, in the brief discussion of 
brittle/ductile behavior in welded sec- 
tions there is nothing on the Kinzel or 
Lehigh bend test, and the transition from 
ductile to brittle fracture is not men- 
tioned. This is remarkable in view of 
the fact that the junior author is research 
manager of Murex Welding Processes, 
Ltd. 

An additional block over which this 
reviewer stumbled was that the authors, 
after describing in detail the methods of 
making notched-bar impact tests, neg- 
lected in their tables of impact proper- 
ties to give cither the method or the 
notch used. Another point which will 
make American metallurgists smile is 
that the authors describe troostite, a 
metallographic constituent whose un- 
mourned decease occurred many years 
ago, in considerable detail but dismiss 
bainite with the following: ‘‘along the 
shoulder of the [Jominy] curve . . . the 
structure changes because of the appear- 
ance of troostite or bainite."’ 


Books Received in Library... 


ANTRIEBSELEMENTE. (VDI-Tagungsheft 2.) 
Verein Deutscher Ingenicure. Deutscher In- 
genicur-Verlag, Diisseldorf, Germany, 1953. 
188 p., 8'/, X im., paper. 11.50 DM. 
This conference symposium on drive elements 
contains cighteen papers dealing with current 
problems involved in the making or applica- 
tion of bearings, couplings, gears and gearing. 
It also reviews the current status of researc 
and development in the field. 


ASME Hanppoox. Metal Properties. Edited 
by Samuel L. Hoyt. Sponsored by Metals 
Engineering Handbook Board of The American 
Society of Mechanical Engineers, McGraw- 
Hill Book Company, Inc., New York, N. Y., 
first edition, 1954, 433 p., 10'/s X 75/s in., 
bound. $11. Engineering data on metallurgi- 
cal, physical, fabrication, and mechanical 
properties of over 500 typical metals are pre- 
sented with comments characterizing each 
metal and indicating its uses. Intended as a 
convenient reference manual for the mechanical 
engineer and designer, the book is organized 
with metals grouped by kinds and individual 
metals listed in ascending numerical sequence 
by designations, usually those used by the 
fabricating industries. There is a separate 
cross-index to other systems of designation. 


Cams. Dusion anv Layout. By Louis 
Kasper. Chemical Publishing Company, Inc., 
New York, N. Y., 1954. 101 p.,8 X 5'/,in., 
bound. $3.50. A _ practical manual for 
engineers, designers, and draftsmen in which 


Library Services 


Encrneerino Societies Library books 
may be borrowed by mail by ASME 
Members for a small handling charge. 
The Library also prepares bibli- 
ographies, maintains search and photo- 
stat services, and can provide microfilm 
copies of any items in its collection. 
Address inquiries to Ralph H. Phelps, 
Director, Engineering Societies Li- 
brary, 29 West 39th St., New York 18, 
N. Y. 


cumbersome, time-consuming, and unneces- 
sary calculations have been avoided, while ex- 
lanations sufficiently detailed for application 
ore been stressed. Separate chapters cover 
eral principles: reciprocating, rotating, 
cylindrical, sleeve, and other types of cams, 
miscellaneous applications, and some of the 
more important design factors and computa- 
tions. 


Evasticity, Puasticiry, aND STRUCTURE OF 
Matter. By R. Houwink. Harren Press, 
Washington, D. C., second edition, 1953. 
368 p., 9'/2 X 6'/4 in., bound. $7.50. A 
comprehensive study of the clastic and plastic 
phenomena which takes place upon the defor- 
mation of matter. Glass, resins, asphalt, tex- 
tile fibers, natural and synthetic rubber, pro- 
teins, paints, clay, and sulphur are surveyed 
in order to compare and unity the observations 
on these materials and to provide an insight 
into the structure of matter. Crystalline 
substances are covered in a separate chapter 
by W. C. Burgers. A number of corrections 
and revisions have been made in this edition. 


Enornegrinc Anatysis. By D. W. Ver 
Planck and B. R. Teare, jr. John Wiley & 
Sons, Inc., New York, N. Y., 1954. 344 p., 
X 6'/,in., bound. $6. Anexposition 

aduate and undergraduate students of pro- 
er ee methods for the solution of engineer- 
ing problems. Most of the book is made up of 
cases, drawn from electrical, mechanical, and 
industrial-engineering fields, which illustrate 
how to define a problem, plan an approach, 
check results, and draw conclusions useful in 
dealing with future problems. 


FesTiGKEITSLEHRE FUR DEN LeIcHTBAU. 
By E. Schapitz. Deutscher Ingenieur-Ver- 
lag, Diisseldorf, Germany, 1951. 259 p., 
8*/s X 6°/sin., pa t. 19DM. Dealing with 
stress analysis in Sighowelgho-cnseal construc- 
tion, this book presents the most important 
theoretical considerations for the calculation 
of stiffened shells and solid-web systems, based 
on research in the field of metal-airplane 

Enoinegrino Dssion. 


design. 
By J. 
Oxford Universit 


Form 
Beresford-Evans. 

88/8 XK 
techniques by 


New York, N. Y., 1954. 96 
in., bound. $1.70. A study 
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which engineers and draftsmen can give a fine 
and lasting appearance to their products. 
Guiding principles, illustrated by examples of 
designs, are developed to show why certain 
shapes look better, how to treat large sur- 
faces and details, how to handle difficult and 
ugly accessories, and how to select appropriate 
finishes. 


Fuet Testinc. By Godfrey W. Himus. 
Leonard Hill, Led., Londen; third 
edition, 1953. 278 p., 10 X 6'/, in., bound. 
25s. Methods of testing discussed are those 
of the British Standards Institution, the Fuel 
Research Board, and the Institute of Petro- 
leum. While the major part of the book deals 
with the analysis of oy there is some treat- 
ment of gas and liquid fuels. In this edition, 
there is new material on carbonaceous mate- 
rials high in ash, and a new chapter on car- 
bonization assays. The chapter on combus- 
tion calculations has been shortened. 


Heat Conpuction. By Leonard R. Inger- 
soll, Otto J. Zobel, and Alfred C. Ingersoll. 
University of Wisconsin Press, Madison, Wis., 
revised edition, 1954. 325 p., 91/4 X 6¥/« 
in., bound. $5. The aims of the earlier 
editions—to provide an introduction to the 
subject for students, and to point out applica- 
tions to engineers and geologists—are carried 
out further in the present edition. The 
principle changes are the addition of chapters 
on the theory of earth heat exchangers for the 
heat pump, and on drying and soil consolida- 
tion. The bibliography has been brought 
up to date. 


Hicu-Speep Disser Enoines. By P. M. 
Heldt, Nyack, N. Y., seventh edition, 1953. 
472 p. 8'/2 X 51/2 in., bound. $7. In the 
present edition of this study covering theory, 
design, application, operation, and mainte- 
nance, the text has beencompletely revised with 
major additions made to chapters on injection 
pumps and governors, two-stroke engines, 
railroad engines, supercharging, methods of 
starting, and operation and maintenance. 
Chapters on aircraft and miscellaneous oil 
engines have been omitted. 


InTRopucTION To Exxipric Functions. By 
F. Bowman. John Wiley & Sons, Inc., New 
bound. $2.50. A short, practical account of 
the Jacobian elliptic functions, intended for 
the engineer or physicist who wishes to famil- 
iarize himself with their properties. A few 
brief examples of applications to technical 
problems are given and practical guidance is 

ovided on the use of available cables of these 

nctions. 


InTRopucTION TO NucLEAR ENGINEERING. 
L. Murray. Prentice-Hall, Inc., 

ew York, N. Y., 1954. 418 p., 84/4 X 6 
in., bound. $9.35. Intended for the junior 
or senior engineering student, this textbook 
surveys the field of atomic energy and discusses 
some typical engineering problems. It deals 
with the nuclear reactor, nuclear fuels, han- 
dling radioactive materials, instruments for de- 
tection and control, and related subjects. In 
addition, there are chapters on the uses of iso- 
topes, nuclear propulsion, and on electri 
power plants using nuclear fuel. : 


KONSTRUIEREN UND GestaLten. By Hans 
Tschochner. W. Girardet, Essen, Germany, 
1954. 225 p., 8'/4 X 6'/4 in., bound. 14.80 
DM. A treatment of machine-design theory 
based on a division of the ole problem 
into two aspects: The creative process and its 
translation into terms of the total construction, 
installation, tools involved, etc.; and the de- 
velopment of the individual elements to pro- 
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vide optimum performance in the simplest 
manner at lowest cost. 


LusricaTion oF INDUSTRIAL AND Marine 
Macuinery. By William Gordon Forbes. 
Revised by C. L. Pope and W. T. Everitt. 
John Wiley & Sons, Inc., New York, N. Y., 
second edition, 1954. 351 p., 9'/4 X 61/4 in., 
bound. $6.50. This is a practical manual 
integrating discussion of fundamental princi- 
ples of lubricants with explanation of common 
mechanisms and their lubrication require- 
ments. It covers the chemistry, refining, 
compounding, and specifications of lubricants; 
lubrication of such mechanisms as bearings, 
gears, pumps, etc.; and practical examples of 
the lubrication of equipment. 


Macuine Toot Opgration. By Henry D. 
Burghardt and Aaron Axelrod. McGraw- 
Hill Book Company, Inc., New York, N. Y. 
Part I: Fourth edition, 1953, 585 p., 8'/4 X 
53/4 in., bound. $4.25. Pare Il: Third 
edition, 1954, 677 p., 8'/4 X 5%/s in., bound. 
$5. The first part of this text for apprentices 
and young machinists deals with safety, 
measuring tools, bench work, the drill press, 
the lathe, and forge work. The second part 
covers the principles of construction and -” - 
tion of the shaper, planer, milling machine, 
grinders, and band saws. A number of chap- 
ters have been revised and some chapters added 
> include new tools, practices, and proce- 

ures. 


Bruz Boox, 1954. MacRae's 
Blue Book Company, Chicago, Ill., sixty-first 
edition, 1954. 4132 p., 11 X 8/2 in., bound. 
$15. This sixty-first annual edition, as in pre- 
vious years, includes an alphabetical list of 
American industrial manufacturers and their 
distributors; a product listing, with manufac- 
turers’ addresses, of industrial equipment, 
materials, and products; and a trade-name 
section. Capital ratings are indicated where 
reliable information is supplied. A new fea- 
ture of this edition is a duplicate alphabetical 
section printed separately to facilitate ref- 
erence. 


Matruews’ Textite Fisers. Edited by 
Herbert R. Mauersberger. John Wiley & 
Sons, Inc., New York, N. Y., sixth edition, 
1954. 1283 p., 91/4 inm., bound. 
$16.50. Comprehensive coverage by a staff of 
specialists of all natural, regenerated, and 
synthetic fibers, each dealt with separately, 
with citation of physical, microscopical, 
and chemical properties. The reactions of 
each fiber to organic and inorganic chemicals 
used in cleaning, bleaching, mercerizing, 
dyeing, etc., are presented in detail. The 
entire text has been brought up to date and 
much new information on man-made fibers has 
been added. A detailed index and chapter 
bibliographies are included. 


Mecuanicat TgestiInG oF Marte- 
riats. By R.A. Beaumont. Sir Isaac Pitman 
& Sons, Ltd., London, England, third edition, 
1954. 250 p., 89/4 5%/, in., bound. 25s. 
Precise information is given on the carryin 
out of tensile, creep, hardness, impact, an 
other types of tests called for by British Stand- 
ard Specifications. Descriptions of testing 
machines are included, with a seprrate chapter 
devoted to extensometers and recorders. 


Mo ecutar Taeory or Gases and Liquips. 
By Joseph O. Hirschfelder, Charles F. 
Curtiss and R. Byron Bird. John Wiley & 
Sons, Inc., New York, N. Y. 1954. 1219 p., 
9'/4 X 6 in., bound. $20. Part one surveys 
equilibrium statistical mechanics as the basis 
for theoretical development of the equation of 
state and discusses main applications of the 


theory. Part two covers nonequilibrium 
statistical mechanics, transport phenomena, 
and hydrodynamic applications. Part three 
deals with the electromagnetic and quantum 
mechanical theory of forces between molecules, 
atoms, ions, and free radicals. The book is in- 
tended for students in chemical physics and as 
a reference work for industrial engineers and 
others. 


Proceepincs oF A CONPBRENCE ON THE 
Urizization or Scientiric AND PRrorgssioNAL 
Manpower. National Manpower Council. 
Columbia University Press, New York, N. Y., 
1954. 197 p., 91/4 X in., bound. $3.50. 
This volume contains papers and discussion 
reports on the problem of the effective use of 
trained personnel, especially in engineering, 
medicine, and teaching. Aspects of the 

oblem considered include the possible trans- 
> of work to semiprofessionals, incentives to 
prevent turnover, reassessment of the educa- 
tion and training of professionals, improved 
administration and leadership, and others. 
Throughout the volume, present utilization 
policies are critically examined. 


Properties or Grass. (American Chemical 
Society Monograph no. 124). By George W. 
Morey. Reinhold Publishing Corporation, 
New York, N. Y., second edition, 1954. 
591 p., 91/4 X 6'/, in., bound. $16. A sur- 
vey of all the measurable properties of glass 
and a review of the literature of the subject. 
In this revision the author has included all 
new measurements on glasses of known com- 
position made since the first edition of 1938, 
new material on complex and commercial 
glasses, and new sections on the effect of heat- 
treatment and absorbed radiation on the prop- 
erties of glass. 


Retaxation Metnops. By D. N. de G. 
Allen. McGraw-Hill Book Company, Inc., 
New York, N. Y., 1954. 257 p., 9'/4 X 
6'/, in., bound. $7.50. An introductory 
text for students or practicing engineers that 
takes up the process of solution in detail for 
various typical applications chiefly in the 
fields of elasticity, hydrodynamics, electricity, 
and is placed on the 
essential arithmetical processes and tech- 
niques. Mathematical theory is kept to a 
minimum. 


1953 SuppLement to Boox or ASTM Sranp- 
arps, IncLupinG Tentatives. Part 1. Fer- 
rous metals, 363 p.; 2, nonferrous metals, 
278 p., 3, cement, concrete, ceramics, thermal 
insulation, road materials, waterproofing, 
soils, 383 p.; 4, paint, naval stores, wood, 
fire tests, sandwich construction, wax polishes, 
161 p.; 5, fuels, petroleum, aromatic hydro- 
carbons, engine antifreezes, 332 p.; 6, rubber, 
plastics, electrical insulation, 193 p.; 7, tex- 
tiles, soap, water, paper, adhesives, shipping 
containers. American Society for Testing 
Materials, Philadelphia, Pa., 1954. 9 X 6in., 
aper. $3.50 each. These supplements, one 
or each of the seven parts of the 1952 book of 
American Society for Testing Materials Stand- 
ards, give in their latest form 325 specifica- 
tions, tests, and definitions first issued in 1953 
or revised since the publication of the 1952 
standards. 


Symposium on Non-Destructive 
(Special Technical Publication, no. 145.) 
American Society for Testing Materials, 
Philadelphia, Pa., 1953. 98 p., 9 X 6 in., 
paper, $2. Eight papers on advanced meth- 
ods and techniques used in a number of coun- 
tries for solving specific testing problems. 
Subjects discussed include weld radiogra- 
phy; the use of iridium 192 in fluoroscopy 
and radiography, and electronic sorting of 
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metals for physical properties. There ave also 
several papers on ultrasonic methods and ap- 
plications. Although attention is centered 
on the testing of metals, the data and ideas 
presented are applicable to the testing of other 
materials. 


Syncuronous Inpuction Moror. By J. 
Griffin. Macdonald & Company, Ltd., - 
don, England, 1954. 136 p., 89/4 X 5#/, in., 
bound. 18s. An over-all review of present- 
day practice for designers and users. The 

k opens with chapters on starting, syn- 
chronizing, and the elementary theory of this 
type of motor. Theoretical and operational 
aspects of such subjects as power-factor cor- 
rection, overload capacity, braking, etc. are 
then discussed. A ate chapter is de- 
voted to the salient-pole motor, and there is a 
chapter on mechanical construction. A bib- 
s aphy of thirty-three references is in- 


or Transrorms. Volume 
I. Compiled by the staff of the Bateman 
Manuscript Project, California Institute of 
cGraw-Hill Book Company, 

X 


Technology. 
Inc., New York, N. Y., 1954. 391 p.,9 

6'/, in., bound. $7.50. The first of two 
volumes giving tables of integrals involving 
higher transcendental functions, designed for 
the use of mathematicians, scientists, and en- 
gineers. It covers Fourier transforms (sine, 
cosine, and exponential), Laplace transforms 
and inverse Laplace transforms, Mellin trans- 
forms and inverse Mellin transforms. Each 
transform has a separate chapter proceeding 
from general formulas through tabulations of 
functions of increasing complexity. 


Trranitum anv Its Compounps. Gordon 
Skinner, Herrick L. Johnston and Charles 
Beckett. Herrick L. Johnston Enterprises, 
Columbus, Ohio, 1954. 174 p., 10°/, 71/4 
in., bound. $5. Most of the pertinent 
literature through 1951 is surveyed for data on 
the preparation and properties of titanium, 
its hydrides, oxides, halides, nitride and car- 
bide, and the alkaline earth titanates. All the 
properties of each of the substances are dis- 
cussed under the specific substance except for 
the thermodynamic properties which are tabu- 
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lated in the appendixes. There is a bibli- 
ography of 553 references. 


Titanium Trranium A toys. By 
John L. Everhart. Reinhold Publishing 
ation, New York, N. Y., 1954. 184 p., 
6*/, X 4'/, in., bound. $3. A survey of 
titanium as a commercial material, this book 
is intended for the engineer or designer in- 
terested in using the metal in the solution of 
his problems. Production and properties are 
briefly considered as background for a summary 
of recent technology, including heat-treat- 
ment, forming and fabricating, joining, ma- 
chining and grinding, and cleaning and finish- 
ing. Chapter references are included. 


WasSERAUPBEREITUNG 1M DAMPPKRAFTBE- 
tries. By A. Splittgerber. Springer-Verlag, 
Berlin, Germany, 1954. 430 p., 10 X 7 in., 
bound. 48DM. A handbook on water treat- 
ment in steam power plants. The main sec- 
tions deal with the principles of water chemis- 
try; water for stationary, marine, and locomo- 
tive boilers; protection of boilers and boiler 
equipment; and water treatment for water 
supply, heating, and condenser installations. 
It also deals with costs and regulations, and a 
1700-item bibliography is included. 


ZaMNPORMEN DER ZAHNRADER. By Her- 
mann Trier. Springer-Verlag, Berlin, Ger- 
many, fourth edition, 1954. 73 p., 9 X 6'/s 
in., paper. 3.60 DM. A concise presentation 
of the fundamentals of the development of 
gear-tooth profiles. There are separate chap- 
ters on straight-tooth spur gears, helical 
gears, bevel gears, and worm gears. - 
amples of calculations are given throughout. 


Edited by the Institut fiir Metallforschung, 
Saarbriicken, and others. Verlag Stahleisen, 
Diisseldorf, Germany, 1952. 166 p., 10°/s X 
8'/, in., paper. 17.40 DM. A compilation 
of twenty papers dealing with nondestructive 
testing methods mainly radiographic or ultra- 
sonic, but also including spectrographic, 
magnetic, electronic, and oil-powder meth- 
ods. Some specialized applications are de- 
scribed as a dynamic method for determining 
elastic constants and the checking of the thick- 
ness of a rolled material during processing. 
In French or German only. 


Interpretations 


Tue Boiler Code Committee meets 
monthly to consider ‘‘Cases’’ where users 
have found difficulty in interpreting the 
Code. These pass through the following 
procedure: (1) Inquiries are submitted by 
letter to the Secretary of the Boiler Code 
Committee, ASME, 29 West 39th Street, 
New York 18, N. Y.; (2) Copies are dis- 
tributed to Committee members for 
study; (3) At the next Committee meet- 
ing interpretations are formulated to be 
submitted to the ASME Board on Codes 
and Standards, authorized by the Council 
of the Society to pass upon them; (4) 
They are submitted to the Board for 
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action; (5) Those which are approved are 
sent to the inquirers and are published in 
MecHanicat ENGINEERING. 

(The following Case Interpretations 
were formulated at the Committee meet- 
ing June 11, 1954, and approved by the 
Board on July 30, 1954.) 


Case No. 1119-2 (Reopenep) 
(Special Ruling) 

Inquiry: May austenitic chromium- 
nickel alloy steels which are stabilized 
with columbium plus tantalum be used 
under Code rules which are applicable to 
the use of stainless steel Types 309Cb, 
316Cb, and 347? 


Reply: It is the opinion of the Commit- 
tee that austenitic chromium-nickel alloy 
steels which are stabilized with colum- 
bium plus tantalum instead of columbium 
only may be used under the Code rules 
which are applicable to the use of Types 
309Cb, 316Cb, and 347, with the follow- 
ing restrictions. 


(1) Material—The material shall con- 
form to an approved specification and 
grade covering Types 309, 316, or 347 
modified by additions of columbium, ex- 
cept that the requirements for columbium 
contents shall be modified as follows: 


Columbium: determination not required. 
Columbium plus tantalum: 1.25 per cent, 
max; 8 X the carbon content, min. 


(2) These steels, stabilized with 
columbium alone, may be used with a 
minimum columbium content of 8 X the 
carbon content. 

(3) Working stresses shall be the 
same as those listed for the standard 
grades stabilized with columbium alone. 


Case No. 1122-3 (Reopenep) 
(Special Ruling) 


Inquiry: May the extra-low-carbon 
grades of the austenitic stainless steels 
Types 304, 316, and 317 be used under the 
applicable Code rules pertaining to the 
regular grades of austenitic stainless 
steels? 

Reply: It is the opinion of the Com- 
mittee that the extra-low-carbon grades 
of Types 304, 316, and 317 may be used 
for construction under the Code rules 
applying to the regular grades of Types 
304, 316, and 317 with the following 
modifications : 


(1) The material shall conform to 
the requirements of an approved specifica- 
tion which covers the same grade with 
regular carbon content, except that: 


(a) The carbon content shall be 
limited to 0.03 per cent max. 

(b) The mechanical properties shall 
be as follows: 

Tensile strength 70,000 psi min 

Yield strength 25,000 psi min 

Elongation in 2 in.—as required by 

specification 

(c) The stress values in tension (see 
table below) are to be used for vessels 
under internal pressure. 


(2) The extra-low-carbon grades of 
austenitic steels Types 304, 316, and 317 
may be used for the construction of ves- 
sels under external pressure under the 
Code rules applying to the regular grades 
of Types 304, 316, and 317. 
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(a) The material shall conform to 
paragraphs (1)(a) and (b) above. 

(b) The required thickne:s of shells 
and heads, and the required moment of 
inertia for stiffening rings, shall be de- 
termined from the chart in Fig. UHA- 
28.3 for Type 304L, and from the chart 
in Fig. UHA-28.4 for Types 316L and 
317L. 


operate at temperatures between minus 
20 F and 150 F and at a maximum stress 
value of one fourth of the minimum speci- 
fied tensile strength and that che vessels 
may be stamped with the Code symbol 
provided the following requirements are 
complied with: 

(1) The material is made by the open- 
hearth or electric-furnace process. 


STRESS VALUES FOR CASE NO. 1122-3 


Alloy Spec —20 
Material Min to 


CL) Tensile 100 200 300 400 500 600 


Type 304 


(T.S.)* 70000 17500 17000 16000 15000 


Type 304 


CY.S.) 70000 17500 17000 13400 11000 9700 9000 8750 8500 


Type 316 


(T.S.)* 70000 17500 17500 15800 14750 


Type 316 


CY.S.) 70000 17500 17500 14500 12000 
(T.S.)* 70000 17500 17500 15800 14750 


(Y¥.S.) 70000 17500 17500 14500 12000 


650 700 750 800 

14000 13000 12500 12000 11500 11000 
8300 8100 
14000 13600 13450 13250 13000 12700 
11000 10150 9800 9450 9100 8800 
14000 13600 13450 13250 13000 12700 


11000 10150 9800 9450 9100 8800 


* At temperatures from 200 F through 800 F these stress values meet all of the criteria specified 
for establishing stress values except that they exceed 62'/2 per cent but do not exceed 90 per cent 
of the yield strength at temperature. They may be used where slightly greater deformation is 


permissible. 


(Nore: Figs. UHA-28.3 and UHA- 
28.4 will be included in the published 
Case Interpretations and are also availa- 
ble from the Secretary of the Boiler 
Code Committee, ASME, 29 West 39th 
St., New York 18, N. Y.) 

Case No. 1134-1 (Reopenep) 
(Special Ruling) 

Inquiry: May scamless steel pipe or 
tubing conforming to the following 
chemical analysis (including check analy- 
sis) and having minimum specified ten- 
sile strength, yield strength, and clonga- 
tion shown below be used in the construc- 
tion of special integrally forged unfired 
pressure vesscls? 


PER CENT 
Carbon 0.25-0.50 
Manganese 0.35-0.90 
Phosphorus 0.05 max 
Sulphur 0.05 max 
Silicon 0.15-0.40 
Chromium 0.74-1.16 
Molybdenum 0.12-0.25 
Minimum Specified 
Tensile Strength 120,000 psi 100,000 psi 
Minimum Specified 
Elongation in 2” 18% 22% 
Minimum Specified 
Yield Strength 74,000 psi 70,000 psi 


Reply: It is the opinion of the com- 
mittee that these materials may be used 
for the construction of seamless vessels to 
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(2) There are no stress raisers, such as 
openings, welded attachments, or stamp- 
ings, on the shell portion. 

(3) The maximum inside diameter of 
the shell is 24 in. and the maximum vol- 
ume of the vessel is § cu fe. 

(4) The integral heads are hot 
formed, concave to the pressure, and so 
shaped and thickened as to provide de- 
tails of design and construction of the 
center opening which will be as safe as 
those provided by the rules of the Code. 
The center openings shall not exceed 50 
per cent of the outside diameter of the 
vessel or 3 inch pipe size. Other openings 
in the head shall not exceed */, in. pipe 
size and shall be placed at a point where 
the calculated stress, without holes, is 
not more than one half the maximum 
allowable stress value. 

(5) No welding is utilized. 

(6) After all forming operations, ves- 
sels are heated to a temperature above the 
upper critical temperature, but in no case 
exceeding 1700 F, quenched in oil and 
then tempered at not less than 1100 F for 
one hour per inch of thickness but in no 
case less than one hour. 

(7a) For batch furnace treatment, 
one tensile specimen is tested from a ring 
of material heat-treated with each furnace 
batch or from one of the vessels constitut- 
ing the batch. If the batch exceeds 200, 
one tensile specimen shall be tested from 
each lot of 200 or less. 


(b) For continuous furnace treat- 
ment, one tensile specimen is tested 
from a ring of the material heat-treated 
with cach lot of 200 or less or from a 
vessel from each lot of 200 or less. In 
no case may one tensile specimen repre- 
sent more than four hours furnace pro- 
duction. 

(c) Rings for tensile specimens or 
vessels from which tensile specimens 
are cut are from one of the melting fur- 
nace heats of steel in the vessel being 
treated and cach melting furnace heat 
of steel is represented by at least one 
test. 

(d) Recording temperature devices 
are used and records are made available 
to the inspector. 


(8) The material of the vessel is not 
subject to corrosion on the interior or ex- 
terior. 

(9) The vessels comply with all other 
requirements of Section VIII, 1950 Edi- 
tion, including requirements for pressure 
relief devices. 


Typical sections of special seamless ves- 
scls are shown in the sketch. 


(Nore: The sketch referred to will be 
included in the published Case Inter- 
pretations and is also available from the 
Secretary of the Boiler Code Committee, 
ASME, 29 West 39th St., New York 18, 
N. Y.) 


Case No. 1167-1 (Reopensp) 
(Special Ruling) 


Add the following paragraph as a last 
paragraph to the Reply published in the 
September, 1953, Mecuanica, 
ING. 

A further consideration of available 
data indicates that a stress value of 11,700 
psi is satisfactory for operation at tcm- 
peratures up to and including 250 F. 


Case No. 1174-1 (Reopenep) 
(Special Ruling) 


Inquiry: Will unfired pressure vessels 
fabricated by fusion welding under the 
applicable rules of Section VIII, 1952 
Edition, meet the intent of the Code if 
the base material is an aluminum- 
magnesium-chromium alloy having the 
following composition (Alloy GR40A 
Specification SB-178): 


PER CENT 
Magnesium 3.1 103.9 
Chromium 0.15 t0 0.35 
Copper 0.10 max 
Manganese 0.10 max 
Zinc 0.20 max 
Iron plus silicon 0.45 max 
Other, cach 0.05 max 
Other, total 0.15 max 
Aluminum remainder 


Type 317 : 
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Reply: Ic is the opinion of the Com- 
mittee that the aluminum-magnesium- 
chromium alloy described in the Inquiry 
may be used for the construction of un- 
fired pressure vessels according to the 
applicable rules of Section VIII, 1952 
Edition, subject to the following condi- 
tions: 


(1) The mechanical properties of the 
material are not less than the following: 


Yield 
strength, 
psi (0.2 
per cent 
offset) 


Elon- 

gation 
in 2 
in., 

per cent 


Tensile 

strength, 

Condition psi 
11000 
11000 
26000 
29000 


Annealed 
H112 
H32 

H34 


30000 
30000 
36000 
39000 


(2) Sheet and plate further meet the 
applicable requirements of Specification 
SB-178. 

(3) Rod, bar, and shapes further meet 
the applicable requirements of Specifica- 
tion SB-273. 

(4) Pipe and tube further meet the 
applicable requirements of Specification 
SB-274. 

(5) Fabrication is by fusion welding 
using filler metal complying in composi- 
tion with the base material. 

(6) The welding requirements and 
applicable paragraphs of Section IX, 1953 
Edition, apply except that the tensile 
strength of the reduced-section tensile 
specimens shall be not less than 30,000 


i. 

(7) The following maximum allowa- 
ble stress values are used in applying the 
design rules where reference is made to 
Table UNF-23: 


(12) Bolting materials conform to an 
aluminum alloy listed in Table UNF-23 
or of one of the grades of austenitic stecl 
of Specification SA-193. These bolting 
materials shall not be welded. The 
allowable stress values in Table UNF-23 
or UHA-23 shall apply. 

(13) In addition to the material de- 
scribed herein, any of the aluminum alloy 
materials for which allowable stress 
values for welded construction are given 
in Table UNF-23 may be used for appur- 
tenances and other attachments. These 
parts and their connections shall be de- 
signed in accordance with the lower of 
the stress values in Par. (7) above and the 
applicable values in Table UNF-23. The 
welding process for these connections 
shall be qualified in accordance with the 
applicable rules of Section IX, 1953 Edi- 
tion, except that the strength of the re- 
duced-section tensile specimen shall be 
not less than the lower of the specified 
tensile strength of the two materials in 
the annealed temper. 

(14) Cylindrical and spherical shells 
for external pressure and formed heads 
convex to pressure shall be designed by 
the rules of Pars. UG-28 and UG-33, re- 
spectively, using Fig. UNF-28.13. 


(Nore: Fig. UNF-28.13 will be in- 
cluded in the published Case Interpreta- 
tions and is also available from the 
Secretary of the Boiler Code Committee, 
ASME, 29 West 39th St., New York 18, 
N. Y.) 


Case No. 1188 
(Special Ruling) 


Inquiry: 1s it permissible in welded 
construction conforming to the require- 
ments of Section VIII to use plates, pipes, 


Metal temperature not exceeding deg F 


Condition 200 
Annealed 

H112 

H32 


H¥4 


(8) For welded joints, the allowable 
stress values for annealed material are 
used. 

(9) In view of the fact that this alloy 
does not undergo a marked drop in impact 
resistance at low temperatures, no addi- 
tional requirements are specified for tem- 
peratures down to —325 F (see Par. UNF- 
65). 

(10) The joint efficiency factors, in- 
spection, and testing comply with the 
applicable paragraphs of Section VIII, 
1952 Edition. 

(11) Thermal stress-rclieving is not 
mandatory. 


150 


8850 
9700 9500 
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300 
7000 6400 
8250 7400 6500 
8800 7900 6900 


tubes, and forgings which meet the fol- 
lowing chemical and physical require- 
ments: 


TABLE I FOR CASE NO. 1188 


Chromium, per cent 
Nickel, per cent 
Molybdenum, per cent 
Co , per cent 
Columbium plus tantalum, 
min, per cent 
max, per cent 
Tensile strength, psi 
Yield strength, psi 
Elongation in 2 in., per cent 


75,000 min 
30,000 min 
30 min 


Reply: It is the opinion of the Commit- 
tee that the materials specified in the 
Inquiry may be used in the construction 
of welded pressure vessels under the rules 
of Section VIII provided the following 
additional requirements are complied 
with: 


(1) The various product-forms shall 
meet all the requirements of the follow- 
ing specifications except that the chemi- 
cal and physical requirements shall be 
those specified in the Inquiry. 


SA-240 Corrosion-Resisting Chromium 
and Chromium-Nickel Steel Plate, 
Sheet, and Strip for Fusion-Welded 
Unfired Pressure Vessels 

SA-312 Seamless and Welded Austenitic 
Stainless Steel Pipe 

SA-249 Welded Austenitic Stainless 
Steel Boiler, Super-Heater, Heat Ex- 
changer, and Condenser Tubes 

SA-182 Forged or Rolled Alloy-Steel 
Pipe Flanges, Forged Fittings, and 
Valves and Parts for High-Temperature 
Service 
(2) The maximum allowable stress 

values shall be those given in Table I of 

this Case. 

(3) The special design, fabrication, 
and inspection requirements given in 
Part UHA for Type 304 austenitic stain- 
less steel shall apply to this material. 

(4) The material shall be subject to 
the same requirements in Section IX as 
for Type 304 austenitic stainless steel. 

(5) The thickness of material used 
shall not exceed 1'/2 in. A separate 
welding procedure qualification shall be 
made for each thickness from each heat 
of material that exceeds */, in. in thick- 
ness. 

(6) All longitudinal and circumferen- 
tial joints shall be of the double-welded 
butt type or its equivalent. 

(7) All butt-welded main joints shall 
be fully radiographed when the thickness 
at the welded joint exceeds */s in. 

(8) All welds usec throughout the 


MAXIMUM ALLOWABLE STRESS VALUES IN POUNDS 
PER SQUARE INCH 


Metal temperatures not exceeding deg F 


400 
17500 


500 
17200 


200 
18750 


300 
17900 


100 
18750 


800 
16750 


700 
17000 


750 
16900 


600 
17100 


650 
17050 
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19.00 -21.00 
24.00 -30.00 
2.00 3.00 
3.00 - 4.00 
8xC 
1.00 
18 
8 
8 
6 
400 
4900 
5600 
9750 5900 
| Carbon, per cent 0.07 max 
: Manganese, per cent 2.00 
Phosphorus, per cent 0.035 max 
. Sulphur, per cent 0.035 max 
Silicon, per cent 1.90 max 
|_| 


vessel shall be examined by the fluid- 
penetrant method. 

(9) For qualifying the welding pro- 
cedure the material shall be included un- 
der P-Number 8 of Table Q-11.1 and A- 
Number 8 of Table Q-11.3 of Section IX. 


Cautionary Norte: In_ publishing 
these specifications, The American Soci- 
ety of Mechanical Engineers disclaims re- 
sponsibility for infringement of any let- 
ters patent by the user of such specifica- 
tions; and such publication is not to be 
construed as a representation that the 
specifications may be used or applied 
without the permission of the owner of 
any patent involved therein or as a recom- 
mendation of any patented matcrial 
which may be covered by the specifica- 
tions. 


Case No. 1189 
(Special Ruling) 


Inquiry: Will flanged connections be 
considered to comply with Pars. H-31 
and H-88 if they are designed with di- 
ameter and bolting according to Tables 
A-5 to A-8 (Appendix to Section I) and 
with other dimensions calculated accord- 
ing to the rules in Appendix II of Section 

Reply: It is the opinion of the Com- 
mittee that steel flanged connections de- 
signed with diameter and bolting accord- 
ing to Tables A-5 to A-8 and with other 
dimensions calculated according to the 
rules of Appendix II, Section VII, will 
comply with the intent of the Heating 
Boiler Code. 


Case No. 1190 


(Special Ruling) 

Inquiry: Will the use in pressure ves- 
sels of bronze castings conforming to 
ASTM Specification B143-52 meet the 
intent of Section VIII of the Code? 

Reply: It is the opinion of the Com- 
mittee that the use of castings conforming 
to ASTM Specification B143-52 will meet 
the intent of Section VIII of the Code, 
provided no welding of this material is 
involved. 

The maximum allowable design stresscs 
given in Table UNF-23 for SB-61 will 
apply. 


Case No. 1191 
(Special Ruling) 


Inquiry: When alpha aluminum bronze 
alloy plates, sheets, pipes, tubes, and 
shapes conforming to an approved speci- 
fication are used for the construction of 
vessels to be used for external pressure, 
under what rules shall they be designed 
and fabricated? 
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Reply: It is the opinion of the Commit- 
tee that alpha aluminum bronze alloy 
plates, sheets, pipes, tubes, and shapes 
that conform to an approved specification 
may be used for the construction of ex- 
ternal pressure vessels and the vessels may 
be stamped with the Code symbol pro- 
viding the following requirements are 
complied with: 

(1) The applicable rules in the 1952 
edition of Section VIII of the Code cover- 
ing vessels under external pressure when 
constructed of nonferrous materials shall 
be adhered to. 

(2) The thickness of shells and heads 
and the required moment of inertia for 
stiffening rings shall be determined from 
the charts in Fig. UNF-28.14 for alpha 
aluminum bronze and in Par. UNF-30. 

(Note: Fig. UNF-28.14 will be in- 
cluded in the published Case Interpreta- 
tions and is also available from the Scc- 
retary of the Boiler Code Committee, 
ASME, 29 West 39th St., New York 18, 


Annulment of Cases 


Case No. Reason ror ANNULMENT 
1053. Seamless tubing is readily 
available 
1074 External-pressure vessel charts 


are now available 

879 The provisions of these Cases 

1022| are now included in the 1953 

1165{ edition of Section IX, Weld- 

1176) — ing Qualifications 

1146) These two Cases are no longer 

1150/ emergency alternate provi- 
sions 

1136 Government restriction on 
molybdenum has now been 
cancelled 

1158 The provisions of this Case are 
included in Section II, 1952 
Edition 


Proposed Revisions and 
Addenda to Boiler and 
Pressure Vessel Code... 


As nzgp arises, the Boiler Code Com- 
mittee entertains suggestions for revising 
its Codes. Revisions approved by the 
Committee are published here as proposed 
addenda to the Code to invite criticism. 
If and as finally approved by the ASME 
Board on Codes and Standards, and for- 
mally adopted by the Council, they are 
printed in the annual addenda supple- 
ments to the Code. Triennially the ad- 
denda are incorporated into a new edition 
of the Code. 

In the following the paragraph num- 


bers indicate where the proposed revi- 
sions would apply in the various sections 
of the Code. 

Comments should be addressed to the 
Secretary of the Boiler Code Committee, 
ASME, 29 West 39th Street, New York 
18, N. Y. 


Power Boilers, 1952 


Par. P-11 Add the following specification 
reference to the end of the paragraph: 


SA-369  Ferritic Alloy Stcel Forged and Bored 
Pipe for High-Temperature Service 


Par. P-111 Add as a third sentence: 
“Furnaces shall be rolled to practically a true 
circle with a maximum permissible deviation 
from the true circle of not more than '/, inch."* 


Par. P-242 Renumber present Par. P-242 as 
Par. P-242(a), and add a new subparagraph as 
(b). 

Note: The length of Par. P-242(b) pro- 
hibits its publication in Mecuanicat Enot- 
NEERING. Copies are available from the Secre- 
tary of the Boiler Code Committee, ASME, 29 
West 39th St., New York 18, N. Y. 


Material Specifications, 1952 


An errata sheet to Material Specifications, 
Section II, 1952 Edition, editorially revising 
specifications affected, is available from the 
Secretary of the Boiler Code Committee, 
ASME, 29 West 39th St., New York 18, N. Y. 


Heating Boilers, 1952 


Pars. H-31 anp H-88 Revise both para- 
graphs to read: 


It is recommended that dimensional require- 
ments of bolted flange connections to external 
piping conform to: Steel Pipe Flanges and 
Flanged Fittings ASA  616.5-1953. Such 
flanges may be used for pressure-temperature 
ratings in accordance with the Standard. 

Steel flanges may also be designed in accord- 
ance with the rules in Appendix II of Section 
VIII for the design pressure and temperature 
conditions. The outside diameter and bolting 
shall conform to a standard approved by ASA. 


Unfired Pressure Vessels, 1952 


Par. U-1(d)(2) Revise the change pub- 
lished in March, 1954, Mecnanicar 
ING, to read: 

(2) Vessels with a nominal water-con- 
taining capacity of 120 gallons or less for 
containing water under pressure, including 
those containing air, the compression of 
which serves only as a cushion. 

Par. U-1(d 3) Delete the word ‘‘domes- 
tic’’ from the revision published in March, 
1954, Mecuanicat ENGINEERING. 


Pars. UA-601(b) ann UA-602(b) Revise 
both paragraphs to read: 


C1) '/, of the tensile strength as adjusted 
to minimum; and 

(2) '/«of the yield strength (as defined in 
the material specifications) as adjusted to 
minimum, 
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Chandler, treasurer; and S. E. 


Reimel, secretary. 


Currently heading Engineers Joint Council are, /eft to 4 “a Thorndike Saville, president; C. S. Proctor, vice-president; E. L. 


EJC Amends Constitution to Broaden Participation in 


With Notes on the Engineering Profession 


C is made up of eight major engineering organizations, which in- 
clude ASCE, AIME, ASME, AWWA, AIEE, SNAME, ASEE, and AIChE, with an individual membership of 170,000. 


the Profession’s Policies and Activities 


IN a major action to increase the unity of the 
engineering profession, Engineers Joint Coun- 
cil has adopted two important constitutional 
amendments permitting, under prescribed con- 
ditions, the admission of national and local 
organizations not presently meeting all the 


qualifications for constituent membership. 
Conditions for admission are being drafted by 
a special committee. 

BIC at present is constituted of cight major 
engineering organizations with a total in- 
dividual membership of 170,000. These are 
the American Society of Civil Engineers, 
American Institute of Mining and Metallurgi- 
cal Engineers, The American Society of Me- 
chanical Engineers, American Water Works 
Association, American Institute of Electrical 
Engineers, Society of Naval Architects and 
Marine Engineers, American Society for En- 
gineering Education, and American Institute of 
Chemical Engineers. 


Amendments Effective July 8 


The amendments were made effective by the 
Executive Committee on July 8, following 
affirmative action by each of the constituent 
A total membership of at least $000 


societies 
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Provision Made for Local Units 


e 1955 Nuclear Engineering Convocation Contemplated 


@ World Power Conference Announces Plans for Future 


is required of a national organization to qualify 
as a constituent society. The first amendment 
permits the admission, as Associates, of national 
organizations with less than $000 members. 

The second amendment permits the admis- 
sion, as Affiliates, of societies ‘which are re- 
gional rather than national in geographical 
scope." This amendment also permits the ad- 
mission, as Affiliates, of ‘federations of engi- 
neering societies Cor of sections of such socie- 
ties) broadly representative of the engineering 
profession in cases in which the majority of the 
societies who are members of the federation 
have qualifications for voting members 
equivalent to those required of constituent 
societies of the Council.”’ 

In both instances, Associates and Affiliates, 
the one relating to national organizations and 
the other to local or regional organizations, 
admission would be without official vote. 
Nonetheless, provision is made for representa- 
tives to participate in the Council's meetings. 

The two new amendments open the way for 
extending the scope of the Council to organiza- 
tions which have important roles in the engi- 
neering profession but which could not, pres- 
ently, qualify under all conditions for con- 
stituent membership. 


The steps taken to adopt the amendments 
were a consequence of suggestions made in 
1951 by the Exploratory Group that had been 
named to consider the increased unity of 
the engineering profession and came for- 
ward with a number of proposals. One result 
of the early action of the Exploratory Group 
was the admission of the American Water 
Works Association, the Society of Naval 
Architects and Marine Engineers, and the 
American Society for Engineering Education 
as constituent societies of EJC. 


EJC Objectives 


The purposes of prospective Associates or 
Afhliates, under the new amendments, are 
within the scope of the objectives of the Coun- 
cil. These include the advancement of the 
general welfare of mankind through the availa- 
ble resources and creative ability of the engi- 
neering profession; co-operation of the 
branches of the profession; advancement of 
the science and profession of engineering; de- 
velopment of sound public policies in national 
and international affairs wherein the profes- 
sion can be helpful through the services of 
members of the profession. 
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The Council, to achieve these objectives, acts 
as an advisory and co-ordinating agency to 
seek and study matters of mutual interest to 
the constituent societies and to recommend 
parallel action by them; represents the con- 
stituent societies in instances in which these 
societies desire such joint representation; ad- 
ministers, on behalf of the engineering pro- 
fession, activities authorized by a majority of 
the constituent societies. 

The officers of Engineers Joint Council are: 
President, Thorndike Saville; Vice-President, 
Carlton §. Proctor; Treasurer, E. Lawrence 
Chandler; Secretary, Stewart E. Reimel. 


EJC Organizes Nuclear-Engineering 


Group 


To meet ‘‘the pressing problems of nuclear 
engineering and the related sciences,’’ with 
particular interest in ‘industrial usefulness,” 
EJC announced initial steps toward an organ- 
ized program of confronting these problems 
“authoritatively by a group of leading engi- 
neers. 

In making the announcement, Thorndike 
Saville, president of the Council and dean of 
engineering at New York University, com- 
mented that ‘‘action by this powerful engi- 
neering group is further evidence that nuclear 
energy is well on the way to having im- 
portant peacetime industrial usefulness." 

An early invitation will be extended to the 
societies of physicists and chemists to join the 
engineers in planning a strong organization, it 
was reported by Warren L. McCabe, adminis- 
trative dean at The Polytechnic Institute of 
Brooklyn, chairman of EJC Committee on 
Recognition of Specialties in Engineering. 
The movement is expected to bring together 
most of the country’s eminent participants in 
industrial nuclear development. 


National Convocation in 1955 


Although organization of the new group is in 
its initial stages, a national convocation in 
1955 is contemplated for discussion of the sub- 
ject of nuclear development for industrial use. 

The announcement was as follows: 


“The pressing problems of nuclear engineer- 
ing and the related sciences are to be dealt with 
authoritatively by a group of leading engi- 
neers. 

“In this announcement, Thorndike Saville, 
EJC president, is joined by Daniel V. Terrell, 
ASCE president; Leo F. Reinarez, AIME 
president; Lewis K. Sillcox, ASME presi- 
dent; Alexander C. Monteith, AIEE president; 
Chalmer G. Kirkbride, AIChE president; 
Dale L. Maffitrr, AWWA president; William 
E. Blewett, Jr., SNAME president; and 
Nathan W. Dougherty, ASEE president. 
Under the general policy of EJC to encourage 
the close co-operation of specialists in engi- 
neering, a strong joint agency will be set up 
to organize the co-operation of all engineering 
groups and related scientists to develop dis- 
cussions of nuclear engineering subjects and to 
deal with tae publication of worth-while 
papers and addresses. 

“Action by this powerful engineering group 
is further evidence that nuclear energy is well 
on the way to having important peacetime in- 
dustrial usefulness.”’ 
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As to the likelihood of an invitation to 
others to join the engineers’ program, Dean 
McCabe said: ‘‘We agree as to the desirability 
of bringing in the physicists, chemists, and 
perhaps other related groups, but at the 
moment our responsibility is largely in the en- 
gineering field."’ 


World Power Conference 


Word has come from Rio de Janeiro that the 
International Executive Council, World Power 
Conference, has designated Vienna and June 
16-25, 1956, for the Fifth World Conference. 
A Brazil Section meeting was held July 25-Aug. 
10. The Conference is composed of organiza- 
tions in the power field throughout the free 
world. 

Other dates on the schedule were announced 
as follows: International Executive Commit- 
tee, Paris, May 31, 1955; Section meeting, 
Jugoslavia, 1957; Section meeting, Canada, 
1958; Section meeting, Switzerland, 1960; 
Sixth World Power Conference, 1962, country 
to be designated. 

The Rio sessions drew 526 registrants, of 
whom 313 were from 32 countries other 
than Brazil. A total of 94 technical papers 
were presented. Paraguay and Thailand were 
elected members. Spain was readmitted. 


ASME-IRD Program 
at ISA Congress Announced 


Tue first International Instrument Congress 
and Exposition at the Commercial Museum 
and Convention Hall, in Philadelphia, Pa., 


Sept. 13 to 24, will offer the largest number of 
technical sessions on instrumentation, and will 
present the largest assembly of instruments and 
devices for measurement, inspection, testing, 
and control, ever gathered in one place. 

The complete exhibit represents 70,000 
sq ft, which will be used by 450 domestic and 
foreign exhibitors. 

Many instruments are being shown for the 
first time, and the executives and top scientists 
and engineers of the exhibitors will be on hand 
to discuss and explain many new applications 
of their products. 

Twelve societies, including the Instruments 
and Regulators Division of The American So- 
ciety of Mechanical Engineers, co-operated 
with the Instrument Society of America in the 
preparation of the technical program. 


The ASME program follows: 


Wednesday, September 15 


9:30 a.m. Session I 


International Symposium on Terminology 
Foreign Contributors 

Process Control Terminology, by A. J. Young, 

Imperial Chemical Industries, Ltd, Millbank, 


London, England 

The Standardization of Automatic Control Ter- 
minology in Germany, by Rudolph Oetker, Siemens 
& Halske, A. G., Karlsruheknielingen, Germany 


2:30 p.m. Session 2 

International Symposium on Terminology — Domes- 
tic Contributors 

of C ts in the Terminology of 

Measurement and Control, by H. 1. Mason, 

Office of Basic Instrumentation, National Bureau 

of Standards, Washington, D.C 

Terminology Applied to Automatic Control Com- 

binations, by Lowell Ledgett, Colgate- Palmolive 

Co. Jersey City, N. J 


Group leaving from Idlewild International Airport, New York, N. Y., for Brazil 


where conventions were held by 


tion of Sanitary Engineering, and UPADI. 
Stewart E. Reimel (ret.), ASCE, ASME, Secretary, Engineers Joint Council; 


World Power Conference, I nter-American Associa- 


Shown, /eft to right, are: Brig. Gen. 
Walter 


G. Whitman, AIChE, chairman, Reactor Subcommittee, General Advisory Commit- 
tee, AEC; Alex D. Bailey, Fellow, Hon. Mem., and Past-President, ASME, and mem- 
ber, ASEE; Wilbur A. Dexheimer, ASCE, Commissioner, Bureau of Reclamation, 
and Mrs. Dexheimer; Eugene W. Weber, ASCE, International Joint Commission; 
and Gail A. Hathaway, Past-President, ASCE, President, International Commission 


on Large Dams, World Power Conference. 


(Pan American World Airways Photo.) 
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8:00 p.m. Session 3 
Panel Discussion on Terminology 


Panel Members to be announced. 


Thursday, September 16 


9:30 a.m. Session 4 
International Symposium on Education—Foreign 
Contributors 


The Education and Training of Professional Engi- 
neers in the United Kingdom, by Willis Jackson, 
Metr. Vickers Electric Co, Ltd, Trafford Park, 
Manchester, England 

Servo Teaching in France, With Special Reference 
to Aeronautical Engineers, by Charles Gille, 
tcole Superieure de | Aeronautique, Paris, France 


2:30 p.m. Session 5 

International Symposium on Education— Domestic 
Contributors 

The Education of the Professional Engineer, by 

L.M.K. Boelter, University of California, Los An 

geles, Calif 

The Role of Measurement and Control in Engi- 

neering Education, by J. A. Hrones, Massachu 

setts Institute of Technology, Cambridge, Mass 

The Crqpateation of Instrumentation Programs 

Within Universities, by KR. J. Jeffries, Michigan 

State College, Kast Lansing, Mich 


Friday, September 17 


9:30 a.m. Session 6 

Symposium on Ten Years of Progress in Instru 
mentation 

Title to be announced, by Ralph D. Webb, Carbide 

and Carbon Chemicals Co., Charleston, W. Va 

Title to be announced, by HC. Frost, Corn Prod 

ucts Refining Co., Chicago, Ill 

Title to be announced, by J. W. Percy, United 

States Steel Corp , Kearny, N 

New Advances in Servo Type Systems, by Messrs. 

Kinard, Maclntoch, and Hanson, General Electric 

Co., West Lynn, Mass 


2:30 p.m. Session 7 
Panel Discussion: The Economics of Instrumenta 


tion 
Panel Members: Harry F. Moore, Standard Oil 
Development Co, Linden, N. J.; H.C. Frost, 


Corn Products Refining Co., Chicago, Ill; F 
Fairchild and V. S. Renton, Public Service Elec 
tric & Gas Co., Newark, N. J.; A. G. Woodside, 
General Electric Co, Schenectady, N. Y.; E. / 
Thomas, Carbide and Carbon Chemicals Co., 
South Charleston, W. Va.; and Albert F. Sperry, 
Panellit, Inc., Chicago, Il 


1954 ASME West Coast Ap- 
plied Mechanics Conference 


West Coast Applied Mechanics Division 
Conference of The American Society of Me- 
chanical Engineers was held at the Berkeley 
Campus of the University of California, June 
21-23. Co-operating with the Conference this 
year was the Applied Mechanics West Coast 
Division of the American Society of Civil En- 
gineers, who sponsored one session on struc- 
tures. A total of 16 papers were presented 
under the headings of vibrations, structures, 
elasticity and shells, properties of materials, 
nonlinear mechanics, and dynamics, 

Aside from the technical sessions, the group 
gathered for a dinner at the Faculty Club where 
Prof. T. C, Blaisdell of the political science 
department and director of bureau of inter- 
national relations, spoke on the current in- 
ternational situation, Of considerable. interest 
to the group was the conducted tour through 
the U. C. Radiation Laboratory. Dr. Hayden 
Gorden of the laboratory gave a short talk on 
the several different types of nuclear machines 
which were inspected. 

At the business meeting of the West Coast 
Committee, the date for the 1955 Conference 
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was established for the second week in Sep- 
tember. The West Coast Committee for 1955 
consists of R. M. Hermes, D. S. Wood, J. Al- 
ford, W. W. Soroka, secretary; W. T. Thom- 
son, chairman. Further information regarding 
the 1955 Conference will be published within a 
few months. 


Availability List for 1954 ASME 
West Coast Applied Mechanics 
Conference Papers 


Tue papers in this list are available in sepa- 
rate copy form until April 1, 1955. Please 
order only by paper number; otherwise the 
order will be returned. Copies of these papers 
may be purchased from the ASME Order De- 
partment, 29 West 39th Street, New York 18, 
F. 


Pap:r No. Title and Author 


54--APM-2_ Polyaxial Stress-Strain Relations 
of a Strain-Hardening Metal, 
by S. B. Batporr and Ber- 


NARD BUDIANSKY 


Prediction and Evaluation of 
Sensitivity to Transient Ac- 
celerations, by M. Korn- 
HAUSER 

Boundary-Value Problems of the 
Thin-Walled Circular Cylin- 
der, by N. J. Horr 

Impulsive Response of Beams in 
the Elastic and Plastic Re- 
gions, by W. T. Tuomson 


54--APM-3 


54--APM-4 


54--APM-5 


Vibration of Triangular Canti- 
lever Plates by the Ritz 
Method, by B. W. ANpERsEN 


The Anticlastic Curvature of a 
Strip With Lateral Thickness 
Variation, by Y. C. Fune and 
W.H. 

Steady-State Vibrations of Beam 
on Elastic Foundation for 
Moving Load, by J. T. Ken- 
NeY, Jr. 

A Simple Nomogram for the 
Ratios of Octahedral to Maxi- 
mum Shearing Stresses and Its 
Physical Interpretation, by G. 
A. Zizicas 


54--APM-6 


54--APM-7 


54-—-APM-8 


54-—APM-9 


ASME Membership as of 
July 31, 1954 


| 
| Honorary Members 56 
Fellows 390 
| Members 14,252 
Affiliates. . 318 
| Associate Members (33 and 
over ) ‘ 3,585 
Associate Members (30-32)... 3,156 
Associate Members (to the age 
of 29) 17,181 
Total 38,938 


1954 Heat Transfer and 
Fluid Mechanics Institute 


Tue 1954 Heat Transfer and Fluid Mechanics 
Institute, which was held in Dwinelle Hall on 
the Berkeley Campus of the University of Cali- 
fornia, June 20-July 2, was well attended. 

The seventh such institutes attracted the 
attention of more than 125 representatives from 
cight universities and several petroleum labora- 
tories and aircraft manufacturing companies. 

Copies of the 1954 preprints (see program 
published in the June, 1954, issue of Mecnant- 
CAL ENGINEERING, page 549) may be purchased 
from The Stanford University Press, Stanford, 
Calif., for $5.50. 


Institute of Management Sciences 
Established 


A New national society, The Institute of 
Management Sciences, has been established 
with the objective of unifying scientific knowl- 
edge that contributes to the understanding and 
practice of management. The Institute will 
publish a journal, Management Science, which 
will include research papers and survey papers 
dealing with scientific analysis and theory of 
management. Prof. C. W. Churchman, of 


Case Institute of Technology, has been ap- 
pointed managing editor. 

Prof. W. W. Cooper, Carnegie Institute of 
Technology, has been elected president of the 
Institute. Information on membership or sub- 
scriptions can be obtained from George Koz- 
metsky, Litton Industries, Beverly Hills, Calif. 


Group of scientists and engineers who attended 1954 ASME West Coast Applied 
Mechanics Conference, at the University of California on the Berkeley Campus 
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Ninth Annual ASME Petroleum Mechanical-Engineering 


Conference to Be Held 


Tue Petroleum Division of The American 
Society of Mechanical Engineers is holding its 
ninth annual Petroleum Mechanical-Engineer- 
ing Conference in the Statler Hotel, Los An- 
gceles, Calif., Sept. 26-29, 1954. This year's 
conference will be held in co-operation with 
the Southern California Section of ASME. 
The latest technical information in the fields of 
refining, production, and transportation of 
petroleum will be presented at the 18 sessions 
scheduled for the conference. Thirty-five 
papers are on the program. In addition there 
will be two forums and a panel session. The 
Industry Luncheons, the banquet, and inspec- 
tion trips to local industries will round out the 
conference program. 


Technical Sessions 


Petroleum mechanical engineers will have a 
wide choice of technical sessions to attend. In 
the refining field, the technical program will 
offer such subjects as mechanical features of 
new processes, mechanical design, and main- 
tenance. Production sessions will take up 
underground engineering, welding of drill 
collars, tubular goods, drilling operations, 
slush-pump operation, and production equip- 
ment. Sessions devoted to transportation will 
cover pipe-line design and operation, storage 
and transmission of hydrocarbons, and oil and 
gas pipe-line station equipment. Six papers 
will be delivered on the materials phase of 
petroleum mechanical engineering. In ad- 
dition, there will be a special session on gas- 
turbine applications arranged by the Gas Tur- 
bine Division of the ASME Southern Cali- 
fornia Section. E. G. Naylor of General Elec- 
tric Company will be the speaker. 


Two Forums and a Panel 


Special events will include a code forum on 
refinery pipe, at which the American Standard 
Code for Pressure Piping will be discussed, and 
a forum on the subject, A Look Ahead in Pres- 
sure-Vessel Design. On Monday, a panel ses- 
sion on Oil and Gas Transmission Lines, Appli- 
cation of Code for Pressure Piping, is sched- 
uled. Moderator at this panel session is F. A. 
Hough, vice-president, Southern Counties Gas 
Company, Los Angeles, Calif. 


Social Events 


Among the social events will be a welcome 
luncheon to be held in the Ballroom on Mon- 
day. Eugene Biscailez, Sheriff of Los Angeles 
County, will be on hand to welcome the guests 
to Los Angeles. The popular Industry Lunch- 
eons are scheduled for Tuesday, Sept. 28. At 
these luncheons, usually well attended, 
petroleum mechanical engineers have an oppor- 
tunity to become acquainted with other men in 
their particular branch of the indastry. The 
following branches have luncheons scheduled: 
Refining, Transportation, Production, Ma- 
terials, and Manufacturing. High spot of the 
conference is expected to be the Banquet on 
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Preprint Orders 


On ty preprints of numbered ASME 
papers will be available. Some of these 
papers may not be available in time to 
permit your receiving them in advance 
of the meeting. Your order will be 
mailed only when the complete order 
can be filled unless you request that all 
papers available ten days before the 
meeting be mailed at that time. 
Please order only by paper number; 
otherwise the order will be returned. 
The final listing of available technical 
papers will be found in the issue of 
Mecnanicat ENGINEERING containing 
an account of the meeting. 

Preprints of ASME papers may be 
obtained by writing to the ASME 
Order Department, 29 West 39th Street, 
New York 18, N.Y. Papers are priced 
at 25 cents each to members, §0 cents to 
nonmembers. Payment may be made 
by check, U. S. postage stamps, free 
coupons, or coupons which may be 
purchased from the Society. The cou- 
pons, in lots of ten, are $2 for members; 
$4 for nonmembers. 

Preprints of unnumbered papers 
listed in the tentative program are not 
available because the review of these 
manuscripts had not been completed 
when the program went to press. The 
author's name and preprint number will 
appear with the paper title in the final 
program (final program available only 
at meeting) as well as the issue of 
MecnanicaL ENGINEERING containing 
an account of the meeting, if the paper 
is recommended for preprinting. 


Tuesday. At the Banquet, O. L. Lewis, 
chairman, ASME Petroleum Division, will 
present the Student Award. L. K. Sillcox, 
president ASME will talk on ‘‘Trade and 
Technology,"’ at the Welcoming Luncheon. 


Inspection Trips 


Engineers and guests attending the con- 
ference will have an opportunity to take a boat 
tour of Long Beach Harbor said to rank with 
the most modern harbors in the United States. 
Other trips will be to the Watson Refinery of 
the Richfield Oil Corporation, the Ammonia 
plant of the Brea Chemical Company, and the 
Union Oil Company Research Center at Brea, 
Calif. 


Women's Program 


A program has been arranged to interest the 
women attending the conference. On Tues- 
day, September 28, there will be a luncheon at 
the Beverly Hills Hotel. After the luncheon, a 
sightseeing tour has been arranged through the 
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Beverly Hills Shopping Center and the Farmers 
Market. 

The scene of the tenth Conference of the 
ASME Petroleum Division will be New Or- 
leans, La., at the Hotel Jung, Sept. 25-28, 
1955. 


The technical program follows: 


MONDAY, SEPTEMBER 27 


9:00 a.m. 


Session (1)—Mechanical Features of 
New Processes 


Mechanical Features of the Hyperforming Proc- 
ess, by Clyde Berg, Union Oil Company of Cali- 
fornia (Paper No. 54-——-PET-3) 

Mechanical Advancements in the Alkylation 
Process, by Robert Stiles, The MW. Kellogg 
Co. 


Session (2)—Underground Engineering 


Excavated Underground Storage for Petroleum 
Products, by R. L. Loofbourow, consulting engineer 
In-Situ Combustion Oil-Recovery Process—-In- 
stallation for Field Experiment in Jefferson 
County, Okla., by R. L. Koch, F. Gleason, Jr., 
and W. G. Boston, Magnolia Petroleum Co. 
(Paper No. 54—PET- 13) 


Session (3)—Pipe-Line Design and 
Operation 


Wind-Induced Vibration of a Pipe-Line Suspen- 
sion Bridge and Its Cure, by Raymond C. Baird, 
The Fluor Corp. (Paper No. 54-—-PET-12) 

A Damper for Wind-Induced Bridge Vibration— 
Experimental Studies, by Raymond (. Baird and 
Alvin J. Ebersole, The Fluor Corp. (Paper No. 
54—PET-11) 

The Use of Electronic Digital Computers in Pipe- 
Line Design and Operation, by 7 VY. Hicks, In 
ternational Business Machines Corp., and C. V. 
Rohleder, Service Pipe Line Co 


12:00 noon 
Welcoming Luncheon 


Presiding: L. F. Richardson, chairman, Southern 
California Section, ASME 

Welcome: Eugene Biscailez, Sheriff of Los An- 
geles County 

Address: L. K. Sillcox, ASME President 

Subject: Trade and Technology 


2:00 p.m. 
Session (4)—Mechanical Design (1) 


Economics of Design of Heat Exchangers, by 
E. D. Anderson, Western Supply Co. 

Design Problems and Apyiicctions of High-Speed 
Turbines, by H. Steen-Johnsen, Elliott Co. (Paper 
No. 54—PET 3) 


Session (5)—Welding of Drill Collars 


Pressure-Weld Technique for Stub-Ending Drill 
Collars, by John L. Dickman, Baash Ross Tool 
Co 

Electric-Arc Technique for Stub-Ending Drill 
Collars, by W. S. Bachman, Drileo Oil Tools, Ine 


Session (6)—Oil and Gas Transmission 
Lines, Application of Code for Pressure 
Piping. Panel session 


T. D. Williamson, T. D. Williamson, 


Chairman 
W.S. Bissell, Shell Oi) Co 


Vice-Chairman 
A. Hough, Southern Counties Gar 


Moderator: F 


Stirling, Service Pipe Line 
Heydon, 


Co 

Panel Members: J ( 
Co: W. Kliment, Crane Co ; 
Milton Ludwig, Standard of 


Shell Pipe Line Co ; 
California; C. W. Wheatley, AO Smith Co, 
’ S. G. Williams, Taylor Forge & Pipe Works; 
B. D. Goodrich, Texas Eastern Transmission 
Corp, and J. J. King, Tennessee Gas Trans 
mission Co. 
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Session Arranged Gas Turbine 
Division of Southern California Section 
8:00 p.m. 


Speaker FE G Naylor, General Electric Co 
Subject. Gas-Turbine Applications 


TUESDAY, SEPTEMBER 28 
9:00 a.m. 
Session (7)—Maintenance 


Field Co-Ordinating Organization for Improving 
way ed of Petroleum Refinery Maintenance, by 
FE. C. Hermann, Esso Standard Oil Co. (Paper No. 
54--PET-4) 

Field Welding of Heavy Wall Vessels, by F. A. 
U pson, Standard Oil Co (Paper No. 54—PET-5) 


Session (8)—Tubular Goods 


Techniques Deveteges in Testing Reinforced 
Polyester Pipe, by H. D Boggs and D. R. Longe- 
necker, Fibercast Corp. (Paper No. 54—-PET-14) 
Resistance of Tubing Materials to Sulphide 
Corrosion Cracking, by J. P. Fraser and RS. 
Treseder, Shell Development Co 


Session (9)—Materials 

The Influence of High-Strength Materials on the 
Design and Fabrication of ultilayer Vessels, 
by G. E. Fratcher, A. O. Smith Corp 

Report on the Protection of Off-Shore Steel Struc- 
tures by Metallurgical Methods, by B. B 
Morton, International Nickel Co 

Adapting Radiography to Petroleum Industry 
Needs, by Harold Hovland, Industrial X-Ray 
Engineers (Paper No 54—PET-17) 


12:00 noon 
Industry Luncheons 
Refining, Transportation, Production, Materials, 


and Manufacturing Committees to hold separate 
luncheons 


2:00 p.m. 


Session (10)—Refinery-Pipe Code 
Forum 


Chairman: H. W. Evans, Sinclair Oil and Gas Co 
Vice-Chairman: R. V. Gunther, Southwest En 
gineering Co 

Subject sae American Standard Code for Pres- 
sure Piping, by F S.G. Williams, Taylor Forge & 
Pipe Works (Paper No. 54 -PET-1) 

Panel Members. F. S. G. Williams, Taylor Forge 
& Pipe Works; J. P. Mooney, Humble Oil and Re- 
fining Co; N. J. Rees, Socony-Vacuum Oil Co ; 
Haupt, Pipe Pabrication Institute; C. M 
Vogrin, The M. W. Kellogg Co.; J. J. Kanter, 
Crane Co.; and E. B. Stolle, Midwest Piping Co 


Session (11)—Drilling Operations 
The Design of Offshore Drilling Structures, by 
Richard J. Howe, Shell Oil Co 


Pressure Surges While Running Pipe, by - H 
Clark, Jr , Baker Oil Tools, Ine 


The Development of a Rubber Sealed Valve for 
Oil-Well Drilling, by L. WH. Carr, Kdward Valves, 
Inc (Paper No. 54-—-PET.15) 

Session (12)—Storage and 
Transmission of Hydrocarbons 
Handling Viscous Crude Oils by Pipe Line, by 
Morgan Martin, Gulf Refining Co. (Paper No 

54-—-PET-10) 
Economics and Operation Procedure of Crude Oil 


Tank Mixers, by Veil G. Wilson, Shell Pipe Line 
Corp 
6:00 p.m. 

Social Hour 
7:00 p.m. 

Banquet 

Presiding: L. FP Strader, general chairman, con 
ference arrangements committee, Remarks and 
Presentation of Student Award: O L. Lewis, 
chairman, Petroleum Division, ASME 
Address: J. W. Jensen, Tidewater Associated Oil 
Co 
Subject. The Importance of Water to Industry 


WEDNESDAY, SEPTEMBER 29 
Session (13)—Mechanical Design (2) 


9:00 a.m. 
Allowable Membrane Stresses for Welded Car- 
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bon-Steel Boiler and Pressure Vessels, by WP. 
ony Asiatic Petroleum Corp. (Paper No. 54— 
tT -6) 

Stresses From Local Loadings in Cylindrical 
Pressure Vessels, by P. P * aard, Cornell Uni- 
versity (Paper No 54—PET-7) 

Space Supports The Pedestal, by 
V. A Wetland J. J. Murphy, The M W Kellogg 
Co (Paper No. 54-—PET-8) 


Session (14)—Slush-Pump Operation 


Principles of Duplex Slush-Pump Operation, by 
R.L. Walker and R. A. Tappmeyer, Shell Oil Co 
(Paper No. 54—PET-16) 

The Application of V-Belt Drives to Slush Pumps, 
by W.S. Worley, The Gates Rubber Co. 


Session (15)—Materials 


The Use of Metallic and Nonmetallic Linings 
for Pressure Vessels in Refinery Service, by S. J. 
Artese, Shell Oil Co 

Glass Coating as a Corrosion Barrier, by WA. 
Deringer, A. O. Smith Corp. (Paper No. 54— 
PET-18) 

Hydrogen Blisters in Transmission Line and Pre- 
ventive Measures, by Felipe Parades and W. W 
Mise, El Paso Natural Gas Co 


12:00 noon 
Luncheons 


2:00 p.m. 


Session (16)—Unfired Pressure Vessel 
Forum 
Chairman: W. O. Long, The Fluor Corp. 
Vice-Chairman: R. M. Willits, General Petro 
leum Corp 
Subject: A Look Ahead in Pressure-Vessel De- 
sign, by E. W. Jacobson, Gulf Research and De- 
velopment Co. (Paper No. 54—PET 9) 
Panel Members: HC. Boardman, Chicago Bridge 
and Iron Co; FS. G. Williams, Taylor Forge 
& Pipe Works; N. J. Rees, Socony-Vacuum 
Oil Co; F. W. Wilson, Mathieson Chemical 
Corp.; DB. Rossheim, The M. W. Kellogg Co ; 
M. A. Scheil, The A. O. Smith Corp; and E. O 
Bergman, C. F. Braun & Co. 


Session (17)—Production Equipment 


Vapor-Conservation Measures for Low-Pressure 
Producing Equipment, by Walter E Huffman 
Black-Sivalls and Bryson, Inc 

Power Actuation of Flow Valves for Autoiiation of 
Lease Operations, by Alexander A. 1 oben, Ledeen 
Manufacturing Co. 


Session (18)—Oil and Gas Pipe-Line 
Station Equipment 

The Free Piston Gas Turbine Prime Mover, by 

R. P. Ramsey, The Cooper-Bessemer Corp. 


Automatic Control ~—Electronic, Hy- 
draulic, and Pn tic, by Roger Gilliand, The 
Swart wout Co 


First ASME-ASLE Annual Lubrication Conference, 


Baltimore, Md., Oct. 18-19 


Tue first lubrication conference sponsored 
jointly by The American Society of Mechani- 
cal Engineers and the American Society of 
Lubricating Engineers, to be held at the Lord 
Baltimore Hotel, Baltimore, Md., Oct. 18-19, 
is a giant step toward gathering all of the most 
recent developments in lubrication over the 
past year. Approximately 18 papers will 
be presented. Two sessions will be held daily, 
with an evening session scheduled for Octo- 
ber 18. 

The ASME Lubrication Activity and ASLE, 
having one specific field in common, designed 
this conference to offer advantages far greater 
than those offered by individual conferences. 
The conference will provide a meeting place 
where engineers directly concerned with lubri- 
cation problems will present and discuss their 
findings and views, 


Technical Sessions and Committee 
Meetings 


Monday, October 18 
8:30a.m. Registration 


10:00 a.m. Session 1, Hydrostatic Bearings 

An Analysis of Orifice-Comp ted Hydrostati 
Journal Bearings, by A. A. Raimondi and John 
Boyd, Westinghouse Research Laboratories, East 
Pittsburgh, Pa 

A Preliminary Investigation of an Air-Lubricated 
Hydrostatic Thrust Bearing, by Lasi Licht, 
Columbia University, and D D aller, Columbia 
University and The Franklin Institute Labora- 
tories for Research and Development, Phila- 
delphia, Pa. 

Behavior of Air in the Hydrostatic Lubrication of 
Loaded S by T. L. Corey, 
Rowand, M. Kipp, Aluminum Com: — of 
America, a, Kevsington, Pa., and C. M. Tyler, 
Jr, Carnegie Institute of Technolozy, ‘Pittsburgh. 
Pa 


1:30 p.m. Session 2, Hydrodynamic Bearing 
Analysis 

Recent Advances in the Hydrodynanic of 
Slider-Bearing Lubrication, by F. Osterle and E 
Saibel, Carnegie Institute of Technology, Pitts- 
burgh, Pa. 


On the Solution of Reynolds Equation for Slider- 
Bearing Lubrication, (9) The Stepped Slider with 
Adiabatic Lubricant Flow by F. Osterle, A 
Charnes, and E. Saibel, Carnegie Institute of Tech 
nology, Pittsburgh, Pa. 

Studies in Lubrication, (10) The Comstete Jour- 
nal Bearing with Circumferential Oi! Inlet, by 
M. J. Jacobson, Bell Telephone Laboratories, Inc 
Whippany, N Charnes and E. Saibel 
Carnegie Institute of Technology, Pittsburgh, Pa 
The Short Bearin Agogecteticn for Plain Jour- 
nal Bearings, by G Du Boise and F. W. Ocvirk 
Cornell University, Ithaca, N. Y. 

Power Loss in Elliptical and Three-Lobe Bearings, 
by Oscar Pinkus, General Electric Co, Lynn 
“Mass, 


5:30p.m. Dinner Meeting—-ASME Lubrication 
Activity Design Group 

8:00 p.m. Session 3, Bearing Instability 
Investigation of Translatory Fluid Whirl in Verti- 
cal Machines, by B. Sternlicht and G. F. Oeker, 
Columbia University, New York, N. Y. 

Oil Film Whirl—An Investigation of Disturbances 
Due to Oil Films in Journal Bearings, by Burt /. 
Newkirk, Schenectady, N. Y., and John FP. Lewis 
Troy, N. Y. 

Turbulence in Water-Lubricated Thrust Bearings, 
by Stanley Abramovits, The Franklin Institute 
Laboratories for Research and Development 
Philadelphia, Pa. 


Tuesday, October 19 
8:30 a.m. Registration 


9:30am. Session 4, Rolling Element Bearings 
and Cams 

Materials ani — ~ of Cages for High-Speed 
Roller Bearings, by Messrs. Anderson and Nemeth, 
Cleveland, Ohio 

Power Loss Measurements of High-Speed Ball 
Bearings, by C. C. Moore and F. C. Jones, General 
Electric Co , West Lynn, Mass 

Hydrodynamic Lubrication of a Cam and Cam 
Follower, hy Robert Davies, General Motors Corp , 
Detroit. Mich 

A Progress Report on the Surface Endurance 
Limits of Engineering Materials, by G J. Tai- 
bourdet, United Shoe Machinery Corp., Beverly, 
Mass ? 

1:30 p.m. Session 5, Friction and Lubricants 
Friction in a Close-Contact System, by Walter 
Claypoole, Columbia University, New York, N. Y. 
The Statistical Nature of Friction, by Z. Rabino- 
wicsand BG. Righimirs, Massachusetts 
of Technology, Cambridge, Mass.; and 
Tedhoim, San Francisco, Calif; and R. E. wil 
liams, Curtis Bay Coast Guard Yard, Md. 
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An Analysis of Recent Data on the Effects of Tem- 
rature and Pressure on the Viscosity of 
ubricants, (1) Paraffinic and Naphthenic se 
ils, by KR. B. Dow, Bureau of Ordnance, Navy 

Department, Washington, D. C 

Some Experiments on the Flow of Oil and Grease 

through Tubes of Circular Cross Section, by H. 

Mahncke and W. Tabor, Westinghouse Research 

Laboratories, East Pittsburgh, Pa 


Wednesday, October 20 
ASME Lubrication Activity Committee Meetings 


900 a.m. (all day) ASME Research Committee 
on Lubrication 

1:00p.m. ASME Lubrication Activity—Rolling 
Element Bearings 

2:00 p.m. ASME Lubrication Activity—Fluid 
Film Bearings 

3:00p.m. ASME Lubrication Activity— Bound- 
ary Lubrication and Bearing Materials 

4:00 p.m. ASME Lubrication Activity—Lubri 
cants 

5:00 p.m. ASME 
search Group 


Lubrication Activity—Re 


Meetings of Other Societies 


Sept. 12-16 

American Institute of Chemical Engineers, na 
tional meeting, Hotel Colorado, Glenwood 
Springs, Colo 


Sept. 13-17 


Illuminating Engineering Society, 46th national 
technical conference, Chalfonte-Haddon Hall, 
Atlantic City, N. J 


Sept. 13-23 

Fourth European machine tool exhibition, Milan, 
Italy 

Sept. 19-26 

International foundry congress; Italian Society of 
Metallurgy, 22nd international congress, Florence, 
Italy 

Sept. 20 23 

American Mining Congress, metal and non 
metallic mining convention and exposition, Civic 
Auditorium, San Francisco, Calif 

Sept. 20 25 


Steinkohlenbergbauverein, second international 
congress on coal refining, Essen, Germany 


Sept. 24.25 

International mechanical engineering congress, 
automation of measuring during machining, 
Stressa, Italy 

Sept. 27-28 


Atomic Industrial Forum, meeting on ‘What the 
New (atomic energy) Law Means,"’ Hotel Plaza, 
New York, N. Y. 

Sept. 27-29 

American Institute of Electrical Engineers, first 
“electrical conference of the petroleum{industry,”’ 
Mayo Hotel, Tulsa, Okla 

Sept. 27-Oct. 2 

Engineering Societies of Europe and U. S. (EU 

SEC), International Committee on Engineering 
Education. second international conference 

Zurich, Switzerland 

Sept. 28-Oct. 1 

Association of Iron and Steel Engineers, iron and 
steel exposition, Cleveland Public Auditorium, 
Cleveland, Ohio 

Oct. 4-6 

The tenth annual National Electronics Con- 
ference, Hotel Sherman, Chicago, II. 

Oct. 4-9 

Society of Automotive Engineers, national aero- 
nautic meeting, Hotel Statler, Los Angeles, Calif. 
Oct. 5-9 

American Institute of Mining and Metallurgical 
Engineers, industrial minerals, fall meeting, White- 
face Inn, Lake Placid, N. Y. 

Oct. 6-7 

Institute of Radio Engineers Professional Group 
on nuclear science, first national meeting, Sherman 
Hotel, Chicago, Ill. 

Oct. 11-15 

American Institute of Electrical Engineers, fall 
meeting, Morrison Hotel, Chicago, Ill 

(ASME Calendar of Coming Events, see page 787) 
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The ASME Program Makers Conference was held recently in New York, N. Y., to 
report progress made in crystallizing plans for the five national meetings which will 
mark ie Society's 75th Anniversary. Carrying out the theme—the engineer and 
the world he lives in—two of the major events will commemorate dates impor- 
tant in the founding of the Society, and three will be held when national meet- 
ings would usually be in session. Detley W. Bronk, it was announced, will be 
guest banquet speaker at the Boston, Mass., Meeting. His talk will be based on the 
engineer in the world of science. A few of the large group in attendance at the 
meeting, who make up the 75th Anniversary Committee, are shown seated, /eft to 
right, J. T. Rettaliata, chairman, Technical Events, Chicago, Ill., Meeting; J. K. 
Louden, chairman, Meetings Committee; A. M. Gompf, general chairman, Baltimore, 
Md., Meeting; standing, /eft to right, C. W. Parsons, secretary, and R. H. Bacon, 
general chairman, Chicago Meeting; and E. H. Hanhart, chairman, Technical Events, 
Baltimore Meeting. Founding Anniversary Meeting, Feb. 16, 1955, first major event. 


Coming Meetings .. . 


IEC Jubilee in Philadelphia 


mission Jubilee in Philadelphia, Pa., in Sep- 
tember, 1954. All of these meetings are being 
held at the University of Pennsylvania. 


FoLtow1ne is a list of the meetings of in- 
terest to ASME that have been scheduled dur- 
ing the International Electrotechnical Com- 


Date Meeting Building 
Sept. 1-3 Fourth International Conference on Properties Room 212, Moore School 
10:00 a.m. of Steam of Electrical Engineering 
Sept. 1-4 IEC/TC/4 on Hydraulic Turbines Houston Hall 
9:30 a.m. 
Sept. 7, 8, 10,11 IEC/TC/5 on Steam Turbines Houston Hall 
9:30 a.m. 
Sept. 14-16 IEC/TC/19 on Internal-Combustion Engines Houston Hall 
9:30 a.m. 
Sept. 10 ASME Power Test Codes Committee Benjamin Franklin Room, 
8:00 p.m. Houston Hall 


Industrial Engineering 


motion and time study, plant layout and ma- 
terials handling; industrial engineering for 
small plants; production control; and quality 
control. 

For further details, write to Prof. James M. 
Apple, mechanical-engineering department, 
Michigan State College, East Lansing, Mich. 


Micnioan State College will hold its sixth 
annual Industrial-Engineering Conference, 
Sept. 13-17, 1954. 

The week-long meeting will consist of daily 
general sessions and several subject discussion 
groups. Topics to be discussed include: Be- 
ginning motion and time study; advanced 
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ASME Elects Nine Fellows .. . 


Tue American Society of Mechanical En- 
gineers has honored nine of its members by 
electing them to the grade of Fellow of the 
Society. 

To be qualified as a nominee to the grade of 
Fellow one must be an engineer with ac- 
knowledged engincering attainment, 25 years 
of active practice in the profession of engineer- 
ing or teaching of engineering in a school of 
accepted standing, and a member of the So- 
ciety for 13 years. Promotion to the grade 
of Fellow is made only on nomination by 
five Fellows or members of the Society to the 
Council, to be approved by Council. 

The men whose outstanding contributions 
to their profession and to the Society were so 
honored are: 


Philip Langdon Alger 


Poise L. Arosa, consulting engineer, 
medium induction-motor department, General 
Electric Company, Schenectady, N. Y., has 
distinguished attainments in the science of 
engineering, in the broad field of professional 
engineering, and related sciences. His tech- 
nical leadership touching all products in the 
G-E apparatus department has affected the 
technical design and performance of these prod- 
ucts. Within the company he is known for 
his teaching, analysis of technical problems, 
and stimulation of men and ideas. He has 
carried the staff responsibility of the depare- 
ment manager of engineering for planning and 
co-ordination of electrical-machinery develop- 
ment for the past 20 years. He is noted for 
his contribution to the technical knowledge of 
synchronous and rotating induction ma- 
chinery. He holds 11 patents relating to the 
design of these machines and has made many 
technical studies in this field. He has written 
several papers which have been major con- 
tributions to the understanding of these ma- 
chines. His mathematical ability has been 
applied in his work as a member of the Scien- 
tific Advisory Committee of the Balistics Re- 
search Laboratory of the U.S. Army. He has 
long taken an active interest in engineering 
education and was closely associated with the 
establishment of several G-E engineering 
courses. Mr. Alger is the author of several 
technical papers published in various pro- 
fessional journals and of the book, ‘The 
Nature of Polyphase Induction Machines,” 
1951; coauthor of “Induction Machines and 
Alternating-Current Commutator Motors,” 
Standard Handbook for Electrical Engineers, 
eighth edition, 1949; and the article on 
Electric Generators for the Encyclopedia 
Britannica, 1938. He is a director of the 
New York State Citizens Council and the 
Schenectady Bureau of Municipal Research; 
he has served as chairman of the Charter 
League that sponsored the City Manager Plan 
for Schenectady. He holds membership in 
many leading professional societies both at 
home and abroad. 


Ralph Masser Barnes 


Raven M. professor of engineering 
and production management, University of 
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California, Los Angeles, Calif., is known for 
his outstanding work in the fields of industrial 
engineering and management. His major 
contribution to management is the funda- 
mental research he has conducted in industrial 
engineering. He has developed an extensive 
film library of motion and time-study applica- 
tions useful to industry and of educational 
films showing techniques and principles. 
Before going to the University of California, 
he taught for 21 years at the University of 
lowa. Among other accomplishments during 
this period he developed the curriculum in 
industrial engineering and aided in expanding 
and enlarging course offerings; developed and 
equipped the University’s industrial-engineer- 
ing laboratory; developed and directed the 
industrial-engineering research program; and 
originated and directed the University’s man- 
agement course, 1939-1948. He has made 
many contributions to the industrial-engineer- 
ing field through his industrial consulting 
assignments. He assisted in developing the 
Industrial Engineering Center of Armstrong 
Cork Company, Lancaster, Pa., and served as 
its first director. In 1950 he developed and 
presented a special industrial-engineering 
course for engineers and managers from Nor- 
way and Sweden. He is the author of several 
books, including: ‘‘Industrial Engineering 
and Management,"’ 1931; ‘‘Motion and Time 
Study,"’ third edition, 1949; ‘Motion and 
Time Study Problems and Projects,"’ 1949, 
and ‘Motion and Time Study Applications,"’ 
second edition, 1953. He has written over 60 
papers in this field. Professor Barnes has been 
active in ASME affairs and is now a member of 
the Executive Committee of the Management 
Division; and a member of the General 
Management Research Committee. 


Fred Denig 


Frep Denia, vice-president in charge ot 
production department, central staff, Koppers 
Company, Inc., Pittsburgh, Pa., has made 
many important contributions to the coke 
and manufactured-gas industries since joining 
Koppers in 1921. Mr. Denig has developed 
new and useful improvements in equipment and 
operating techniques, Under his guidance 
several new processes, many improvements in 
other processes, and in some of the products of 
the coke industry have been developed. These 
include new processes for purification of fuel 
gases, processes for treatment of effluents from 
coke plants, new or improved methods for the 
extraction of chemical products from coke 
plants, and improvements in the quality of 
coke and techniques of producer-gas manu- 
facture. During World War II, under his 
direction, the research department of Koppers 
developed a series of processes to make both 
butadiene and styrene, the components of 
synthetic rubber, from coke-oven benzene. 
When benzene became unavailable, Koppers 
was authorized to build and operate a plant to 
manufacture these components according to 
the principles of the processes of Carbide and 
Carbon Chemical Corporation. Synthetic-rub- 
ber components from this plant were available 
for manufacture of desperately needed rubber 


early in the war and far ahead of plants based 
on petroleum raw materials. Mr. Den.g is 
credited with being the ‘‘main spring’’ who 
activated this important engineering ac- 
complishment. Since then he has been con- 
nected with several important developments in 
the field of synthetic chemicals and of gas 
synthesis. He was responsible for bringing 
the Koppers-Totzek process for total gasifica- 
tion of coal to the U. S. A. and largely in- 
strumental in its first tryout at Louisiana, Mo, 
He has written several papers. He contributed 
the chapter on Industrial Coal Carbonization 
to the book, *‘Chemistry of Coal Utilization.” 
He holds 11 patents. 


William Victor Drake 


Wituiam V. Drake, vice-president, power 
department, West Penn Power Company, 
Pittsburgh, Pa., is an outstanding power 
engineer. Before joining his present company 
he was employed by the Monongahela Power 
Company, Fairmont, W. Va., from 1928 to 
1949. He became manager of power genera- 
tion of this company in 1931 in charge ot 
operation and maintenance of all power 
facilities. In 1949 he joined his present com- 
pany as manager of power production. His 
engineering judgment, vision, organization, 
and managerial skill has contributed greatly 
to the success of his company. To him goes a 
large measure of the credit for the technical 
integration of this large system. He is 
principally responsible for its generating 
plants’ successful handling of unusually high 
service demands. In 1945 he was selected to 
head a party of engineers making a survey of 
power facilities of Formosa and North China 
for the National Resources Commission, 
Nationalist Government, for J. G. White 
Engineering Corperation, New York, N. Y. 
The report on the project included recom- 
mendations on operation and maintenance of 
present facilities, recommendations on new 
power facilities, and a study on hydro versus 
steam-power additions. In 1952 he was re- 
called to Formosa as a consultant, for two 
months, to survey the power facilities of the 
Taiwan Power Company. Recommendations 
which he made for new power sites, type and 
size equipment to be installed, are at present 
being carried out. 


George Merrick Dusinberre 


Georce M. Dusinserre, professor of me- 
chanical engineering, Pennsylvania State 
College, State College, Pa., is known as an 
outstanding teacher of engineering. His 
principal contribution to engineering is his 
book, ‘‘Numerical Analysis of Heat Flow," 
McGraw-Hill, 1949, which has been ex- 
tremely useful to practicing engineers in 
mechanical and chemical industries. It has 
enabled the solution of heat-conduction prob- 
lems which had never been possible by classical 
methods, thus often avoiding costly analog 
solutions or costly trial-and-error procedures. 
The major part of the book is original with the 
author and it has constantly been referred to 
in the subsequent literature. As a teacher, 
Professor Dusinberre has had many students 
who have become successful in various fields 
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of engineering. He was formerly an instructor 
at the U. S. Naval Academy, Annapolis, Md., 
where he contributed largely to the writing 
of a thermodynamics text used at the Academy 
since 1937. From 1940 to 1946 he was in 
charge of planning courses of instruction for 
last-year students and selection and super- 
vision of instructors at the Academy. He also 
initiated instruction in gas turbines. He has 
taught thermodynamics and heat transfer 
at the Virginia Polytechnic Institute, Blacks- 
burg, Va., and at the University of Delaware, 
Newark, Del. He has been active in ASME 
affairs, especially on the Papers Committee 
of the Heat Transfer Division of which he was 
chairman for two years. At present he is on 
the Executive Committee of this Division. 
He is also a member of the Executive Com- 
mittee of the ASME Central Pennsylvania 
Section. He has written several papers and is 
the author of a book on gas-turbine power, 
published in 1952. 


Reinout Pieter Kroon 


R. P. Kroon, chief engineer, aviation gas- 
turbine division, Westinghouse Electric Cor- 
poration, Philadelphia, Pa., is known for his 
leadership in the development of the first 
American design of a turbojet power plant 
for aviation service and for his technical leader- 
ship in many fields which have contributed to 
the advance of aviation. Since its inception 
at Westinghouse in 1941, the technical direc- 
tion of aviation turbojet-engine development 
has been Mr. Kroon's responsibility. Basic 
in the design objectives was high power 
within a small diameter. This was accom- 
plished by using an axial-flow compressor 
with an integral annular combuster, each 
developed for the first time for aviation use. 
In 1934 Mr. Kroon conceived and developed 
means for measuring and recording low- 
pressure turbine-blade natural vibration fre- 
quencies, with the bladed wheel operating at 
speed. The optical-exploration system he 
first developed has contributed substantially 
to the building of larger and more reliable 
turbines than would otherwise have been 
practicable. In 1938 he conceived and de- 
veloped a novel prestressed gimbal structure 
for the 200-in. Mt. Palomar telescope, trans- 
ferring the 250,000-lb tube weight to its 
trunnions in a manner rendering tube align- 
ment immune to distortion of its support. 
He was largely responsible for novel oil- 
flotation bearings used in this telescope. Mr. 
Kroon was the 1950 recipient of the ASME 
Spirit of St. Louis Medal. He was chairman 
of the ASME Aviation Division in 1947 and 
chairman of the Applied Mechanics Division 
in 1950. Mr. Kroon has written many 
technical papers. He holds 12 patents. 


Frank Kenneth Mitchell 


Frank K. assistant vice-pres:- 
dent, equipment, New York Central System, 
New York, N. Y., has made many contribu- 
tions to the railroad industry. For over 20 
years, from 1918 to 1940, he was with the 
C.C.C, and St. Louis Railway, rising from 
mechanic to assistant superintendent of motive 
power. In 1940 he joined the New York 
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Central Railroad as assistant to the general 
superintendent, motive power and rolling 
stock, in charge of locomotive shops. During 
World War II he was chairman of the Office 
of Defense Transportation Mechanical Ad- 
visory Committee, Eastern Region Railroads. 
He served on the Special Committee recom- 
mending layouts, tools, and equipment for 
Army shops and locomotive and car-main- 
tenance terminals. Since 1940 he has collabo- 
rated in the design and development of the 
following: The Niagara-type steam locomo- 
tive; the hump trailer for diesel switching 
service; the sealed-beam locomotive headlight; 
the spline axle generator drive for head-end 
cars and cabooses; air-conditioned multiple- 
unit suburban car; and the cast-steel under- 
frame for drop-end gondola cars. He has 
also contributed to the development of a Rail- 
way Apprentice Training System and a special 
apprentice training course for college gradu- 
ates. He has served the Society as chairman 
of the Standardization Committee, 1950; 
the Board on Codes and Standards, 1948- 
1950; and the Railroad Division General 
Committee, 1950-1954. He is the author of 
many technical and nontechnical papers. 


Arthur Frederic Murray 


Artnuur F. Murray is vice-president in 
charge of manufacturing of the Electrolux 
Corporation, Old Greenwich, Conn. Before 
joining this company he was with the West- 
inghouse Electric and Manufacturing Co. from 
1919 to 1943. During World War I he was 
with a Westinghouse subsidiary producing 
rifles and machine guns. Before then he was 
with several concerns making small arms, type- 
writers, and pumping machinery. Mr. Mur- 
ray pioneered in the development of methods 
for mass production and materials handling in 
radio-set manufacture. He aided in develop- 
ing systematic methods of reducing manu- 
facturing costs and new methods of mass-pro- 
ducing small motors, other electric appliances, 
and radio receiving sets. He helped to or- 
ganize production of the Westinghouse re- 
frigerator—one of the first hermetically sealed 
designs. He worked on the development of 
air-conditioning units for railroad cars and 
assisted in developing new controlled ceramic 
drying equipment in the Westinghouse Porce- 
lain Insulator Plant. From 1939 to 1942 he 
worked with Special Defense and War Prod- 
uct Sales in evaluating requests for par- 
ticipation in many projects and assisting in 
preparations for production. He worked on 
projectiles, gun mounts, fuses—including 
early secret development of proximity fuse 
gun stabilizers, and many other special 
products. 

He joined Electrolux in 1943. During World 
War II he was in full charge of producing 
many types of precision small motors, dyna- 
motors, selsyns, and the like, for the Armed 
Services. His plans was awarded the Army 
Navy “‘E” with three stars. Mr. Murray 
has written many papers. He is active in 
ASME affairs. In 1949 he was chairman of 
the Production Engineering Division and pres- 
ently he is chairman of the Committee on 
Standards of Accuracy of Engine and Tool- 
Room Lathes. 


Burt Leroy Newkirk 


Burt L. Newkrirx, professor emeritus and 
consultant, Rensselaer Polytechnic Institute, 
Troy, N. Y., has had a distinguished career 
both as an engineer and as a teacher. Pro- 
fessor Newkirk taught at the University 
of Minnesota, Minneapolis, Minn., from 1907 
to 1920. During his years on the faculty he 
patented and licensed for manufacture the 
precision-balancing machine based on the 
Newkirk process. His outstanding work in 
the climination ef the roughness from the 
operation of high-speed turbine generators 
during a sabbatical year spent at the General 
Electric Company, Schenectady, N. Y., re- 
sulted in his joining the G.E. Research Labora- 
tory. He remained at General Electric for 
16 years. He conducted notable investiga- 
tions on the behavior of high-speed shafts 
while at the same time doing important "'shirt- 
sleeve’’ work on the actual operation of the 
largest blast-furnace blowers then built. 
Returning to the teaching profession at Rens- 
selaer Polytechnic Institute in 1937, he trans- 
mitted to many young engineers a sound un- 
derstanding of the vibration theory, one of the 
most important branches of mechanical engi- 
neering. As professor emeritus at Rensselaer, 
he is continuing to be an active consultant 
both to the faculty and to manufacturers of 
heavy apparatus, He recently made valuable 
contributions in connection with vibration 
problems. He is currently engaged on an 
investigation of shaft disturbances due to the 
action of oil films in journal bearings, for 
the Air Force. He is serving ASME as chair- 
man of the ASME Research Committee on 
Lubrication and also as chairman of a newly 
organized research group on lubricating ac- 
tivities. Professor Newkirk has written 
numerous papers. He holds nine patents. 


C. F. Roth, Power Show 
Manager, Dies 


Cuarces F. Rorn, president of the Inter- 
national Exposition Company and manager 
of the National Exposition of Power and Me- 
chanical Engineering (Power Show), died 
June 24, as the result of an automobile acci- 
dent. He was born in New York, N. Y., 
Dec. 24, 1886, son of Charles and Annie 
(Hart) Roth. He was graduated from Cooper 
Union in 1912 with a degree in chemistry. 
In 1915, while chief chemist for che Standard 
Oil Company of New York, he organized the 
Chemical Exposition as an aid in relieving the 
strategic material shortages of World War I. 
During the same period he served as consult- 
ing chemist for the International Filtration 
Corporation and director of the Beckman and 
Linden Engineering Corporation. In a career 
of 40 years, he organized and managed more 
than 60 industrial expositions. ; 

Mr. Roth was active in the affairs of the 
American Chemical Society since 1911 and held 
memberships in many other organizations. 
He had won many awards for his work in 
chemistry, including the Cooper Medal. 

He is survived by his widow, Mrs. Carol 
Thrall Roth; a sister, Miss Anita Roth; anda 
grandson, Charles R. MacDonald. 


785 


4 
. 
| aie 
y 


Juntor Forum 


Conducted by Joseph Schmerler, Assoc. Mem. ASME 


ASME Presidents, Associate Members, and 
Success with H. N. Muller, Jr., following the Junior Session. Shown, left to right, 
are: Ralph Yohn, Central Pennsylvania; R. W. Wixom, Akron; C. F. Simon, Jr., 
Erie; Dennis Jones, Westmoreland; J. E. Harder, vice-chairman, — session, 


Pittsburgh; F. S. Blackall, jr., past-president, ASME; R. A. Ceder 
Junior Session, Pittsburgh; L. K. Sillcox, ASME President; H. N. emg 
main speaker, Pittsburgh; George Anderson, Canton-Alliance-Massillon; 


uests of Old Guard, discuss Engineering 


rg, chairman, 


air 


Leonard, Youngstown; Robert Smith, Columbus; and John Reber, Jr., Susquehanna. 


H. N. Muller Defines Engineering Success 


at Pittsburgh Junior Session 


One of the high lights of the ASME Semi- 
Annual Meeting ix ittsburgh, June, 1954, was 
the Junior Session at which H. N. Muller, Jr., 
assistant to the vice-president engineering, 
Westinghouse Electric Corporation, outlined 
systematically for a group of more than 100 
engineers some of the measures by which a 
man may judge his own success. 

Mr. Muller introduced his subject by stating 
that the only person who can judge a man's 
success is that man himself. Others may 
judge the merits and demerits of his work, but 
only the individual is in a position to judge 
his own success. In order to get the proper 
perspective to judge his own success, Mr. 
Muller felt that the individual should ‘‘place 
himself in the position of the senior member of 
the profession who can look back on his 
career and his attainment.” 


Five Factors in Engineering Success 
Mr. Muller suggested five factors as being 


significant measures of engineering success. 
Earned prestige (not at the sacrifice of genuine 
humility) is one real measure of engineering 


' Educational Center, Westinghouse Electric 
Corporation, Pittsburgh, Pa. Assoc. Mem. 
SME. 

* Trainee, Westinghouse Electric Corpora- 
tion, East Pittsburgh, Pa. Assoc. Mem. 
ASME. 


786 


By R. A. Cederberg' and J. E. Harder? 


success. Through contributions to the tech- 
nical literature, inventions, and work as a 
professional executive an engineer can carn 
cherished professional prestige. 

Financial success is another yardstick of 
engineering success. While we do not condone 
keeping up with the Joneses, it is necessary to 
stay in the same general social circle. 


H. N. Muller, Jr., Mem. ASME, explains 
that an individual is the only one really 
qualified to determine his own success, at 
Junior Session of the 1954 ASME Semi- 
Annual Meeting, Pittsburgh, Pa., June 22. 


Power is a by-product of financial success and 
earned prestige. As such it may be a measure 
of an engineer's accomplishments. The posi- 
tion of power is the motivating force for only 
a small percentage of our engineering ranks. 
It is mostly a collateral gain. 

The individual's contribution to society is 
another measure of his success. His ac- 
complishment, measured in terms of permanent 
advancements and improvement of mankind, as 
differentiated from convenience services, gives 
his life real value. 

Although each of the four previous points 
are important measures of success, probably the 
most meaningful measure as far as the in- 
dividual is concerned is inner contentment. 
The senior engineer, in reviewing his career 
asks the question ‘‘What did I want from my 
engineering career and did I find it?"’ We only 
live once and we must get the most out of it. 
Contentment can only be achieved if the in- 
dividual is intensely interested in his work and 
has a well-balanced philosophy. 


Old Guard Guests 


As at several other recent national Society 
meetings, the ‘Old Guard’’ made financial 
arrangements for an outstanding young Asso- 
ciate Member of each of ten sections in the 
Pittsburgh area to attend the meeting. Almost 
without exception the young men present at 
the meeting—and some of the older ones, felt 
that the subject was presented in such a way 
that it would be of considerable aid in plan- 
ning their careers. Guests of the Old Guard, 
many of whom contributed to the formal dis- 
cussion following Mr. Muller's talk, were: 
Clair Leonard, Youngstown Section; R. W. 
Wixom, Akron; Kilborn Church, Cleveland; 
John Reber, Jr., Susquehanna; Robert Smith, 
Columbus; C. F. Simon, Jr., Erie; Ralph 
Yohn, Central Pennsylvania; J. Fletcher 
Osterle, Pittsburgh; G. W. Anderson, Canton- 
Alliance-Massillon; and Dennis Jones, West- 
moreland. 


Discussion Brings Out Interesting Ideas 


In all, some 16 persons contributed to the 
interesting and worth-while formal discussion. 
These included Lewis K. Sillcox, ASME Presi- 
dent; F. S. Blackall, jr., ASME past-president; 
Crosby Field, president, Flakice Corporation; 
H. O. Semler, Pittsburgh; J. C. Somers, Long 
Island, N. Y.; Peter Stein, Boston, Mass.; 
Kurt H. Strauss, Beacon, N. Y.; W. T. Wil- 
liams, Minneapolis, Minn.; R. W. Ulbrich, 
Pittsburgh; R. A. Cederberg, chairman, Pitts- 
burgh; and J. E. Harder, vice-chairman, 
Pittsburgh. Actively participating guests of 
the Old Guard were Messrs. Leonard, Smith, 
Simon, Anderson, Jones, Church, and Wixom. 

Mr. Sillcox pointed out that in a real sense, a 
success is a great person with a great message. 

Mr. Field stressed the importance of a phi- 
losophy of life. In one's religion and from the 
inspiration of the great masters of painting, 
prose, and poetry one finds great aid to a per- 
spective in life. 

Mr. Blackall discussed a number of points of 
interest to the group. The general theme of 
his comments was to point out the importance 
of individual initiative. ‘“The guy who never 
does more than he gets paid for never gets paid 
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for more than he does.’’ Engineers should be 
broad-minded and open-minded. They can 
make a real contribution to any phase of a 
corporation's activity. Engineers who have 
ideas about the ASME and its activities should 
make them known. 

Mr. Blackall pointed out with respect to the 
question of unionization cf engineers that the 
ASME is a professional organization and will 
not fight (or support) unionization. 

One thought it a good idea to pick one day of 
the year for a personal inventory—to evaluate 
what benefit you have been to your employer, 
your family, your society, and yourself during 
the past year. He said that he had found 
evaluating changes that occurred during the 
past year to be of material assistance in plan- 
ning for the future. 

Other discussers alluded to personal versus 
group success and the relationship of profes- 
sionalism and unionism as it affects the in- 
dividual engineer's success. The general senti- 
ment of the group was that there is some corre- 
lation between group success and the success of 
the individual, but the union did not particu- 
larly enhance the possibilities of individual 
success. 

A prolonged informal discussion following 
the session and many complimentary remarks 
through the balance of the Semi-Annual Meet- 
ing were witness to the fact that this was an 
interesting and successful meeting. 


Plans for the Fall Meeting, Milwaukee 


The National Junior Committee will sponsor 
a session of interest to all engineers and es- 
pecially to young engineers at the Milwaukee 
Fall Meeting. This session will be held on 
Wednesday, Sept. 8, 1954, at 2:30 p.m. 

R. C. Panlener, director of industrial rela- 
tions, college of engineering, Marquette Uni- 
versity, will speak on ‘‘How Engineering Has 
Made Milwaukee an Important Manufacturing 
Center." The meeting will be opened to dis- 
cussion following the talk. 

J. J. Noble of Container Corporation of 
America is chairman of the session; G. F. 
Leitner of Cleaver-Brooks Company, vice- 
chairman. 

Nine ASME sections are sending Associate 
Members to the meeting as guests of the Old 
Guard. They are G. F. Leitner, Milwaukee; 
T. R. Menary, Rock River Valley; J. Hill, 
Minnesota; B. Sturdevant, lowa-lIllinois; T. 
H. Gluck, Chicago; J. A. Foster, Jr., St. 
Joseph Valley; J. W. Lannert, Central lowa; 
L. E. Staak, Fort Wayne; and R. Airgood, 
Central Indiana. 


Returning Exhibitors 
Augment Power Show 


Exurerrors at the 21st National Exposition 
of Power and Mechanical Enginecring at 
Philadelphia, Pa., will include, in addition to 
many newcomers, a number of companies re- 
turning after absences from recent events. 
The rising total will equal or exceed the 1952 
display. The scheduled dates, Thursday, Fri- 
day, and Saturday, December 2, 3, and 4; and 
Monday and Tuesday, December 6 and 7, were 
arranged during the period of the seventy- 
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fourth Annual Meeting of The American So- 
ciety of Mechanical Engineers, under whose 
auspices the exposition will again be held. 

Exhibits already located in the exposition 
comprise the entire field of power-plant engi- 
neering and associated mechanical apparatus, 
from the cold fuel through to the turning 
shaft, even to the final application of power to 
the productive machine, whatever it may be. 
There will be displays by producers and fabri- 
cators of raw materials in great variety; boilers 
and steam generators; gas and oil burners; 
auxiliaries representing every avenue of 
economy in the preduction of steam for proc- 
essing, as well as for power purposes. The 
range includes a long list of mechanical and 
electrical drives and transmissions, material- 
handling equipment of every description, 
piping, valves, and controls. 

Instrumentation will reach new peaks of in- 
terest for visitors through the latest develop- 
ments in automation. Equipment for research 
is keeping step with the exotic demands of the 
atomic age, as power-plant engineering ad- 
vances from steam to the internal-combustion 
turbine and reaches toward the atomic power 
plant of the future. 

Advances that will permit new theory and 
design to reach reality center on materials in- 
creasingly resistant to extreme temperatures 
and pressures, and even more so, increasingly 
resistant to wear and corrosion. New ma- 
terials and their applications will therefore 
highlight the exposition, up to the limit of 
permissible disclosure; for many exhibitors 
are moving rapidly ahead in classified areas, 
whose impending impact may only be sur- 
mised. 

Philadelphia's great Commercial Museum, 
where the exposition will be held, has the ad- 
vantage that all spaces are on the ground level, 
with complete facilities for electrical and 
mechanical services, and ample access for 
rapidly handling materials in and out. 

As heretofore, the exposition will be under 
the management of the International Exposi- 
tion Company, with headquarters at 480 
Lexington Avenue, New York, N. Y. E. K. 
Stevens is the exposition manager. 


Automatic Control, Automa- 
tion, Control Engineering 


An Inpex of technical papers on automatic 
control, automation, control engineering pub- 
lished by The American Society of Mechanical 
Engineers during the past sixty-three years was 
recently compiled. 

The six-page mimeographed list covers the 
periods from 1891 to 1949 and 1950 to 1954. 
The index would prove an invaluable aid to 
engineers, researchers, and designers since it 
traces important information in the field of 
automation from its very inception to its pres- 
ent-day far-reaching manifestations and ac- 
ceptance in many fields of enginecring. 

The index of more than 150 titles includes a 
reference to automatic-control terms (1946) 
and to papers by James McBride (1891); R. J. 
S. Pigott; T. A. Peebles; Potter, Solberg, and 
Hawkins; Mason and Philbrick; J. C. Peters; 
and Ziegler and Nichols among many others. 


The index (but not the original papers) is 
available upon request from the ASME Publi- 
cations Office, 29 West 39th Street, New 
York 18, N. Y. 


ASME Calendar of 
Coming Events 


Sept. 8-10 

ASME Fall Meeting, Hotel Schroeder, Milwau 
kee, Wis. 

(Final date for submitting papers was May 1, 1954) 


Sept. 13-24 

ASME Instruments and Regulators Division and 
Instrument Society of America Exhibit and 
Joint Conference, Commercial Museum and Con- 
vention Hall, Philadelphia, Pa 

(Final date for submitting papers was May 1, 1954) 


Sept. 26-29 

ASME Petroleum Mechanical Engineering Con- 
ference, Hotel Statler, Los Angeles, Calif 

(Final date for submitting papers was May 1, 1954) 


Oct. 28-29 

ASME.-AIME Joint Fuels Conference, William 
Penn Hotel, Pittsburgh, Pa 

(Final date for submitting papers was June 1, 1954) 


Nov. 28-Dec. 3 
son E Annual Meeting, Statler Hotel, New York, 


(Final date for submitting papers was July 1, 1954) 


Feb. 16, 1955 

The Founding Anniversary Meeting, McGraw- 
Hill Building, New York, N. Y. 

(No formal papers will be presented) 


March 23-24, 1955 

ASME Management Conference, Hote! Statler, 
Cleveland, Ohio 

(Final date for submitting papers-——Nov. 1, 1954) 


April 16, 1955 

The Organization Anniversary Meeting, Stevens 
Institute of Technology, Hoboken 

(No formal papers will be presented) 


April 18-21, 1955 

Diamond Jubilee Spring Meeting, Lord Baltimore 
Hotel, Baltimore, Md. 

(Final date for sutmitting papers— Dec. 1, 1954) 


April 25-26, 1955 

ASME Instruments and Regulators Conference, 
University of Michigan, Ann Arbor, Mich 
(Final date for submitting papers—-Dec. 1, 1954) 


June 5-10, 1955 

ASME Oil and Gas Power Conference, Hotel 
Statler, Washington, D. C 

(Final date for submitiing papers—Fel. 1, 1955) 


June 15-17, 1955 

ASME and The Institution of Mechanical Engi- 
neers, London, England, Joint Conference on 
Combustion, Massachusetts Institute of Tech- 
nology, Cambridge, Mass 

(Pinal date for submitting invited fapers--Nov. 1 
1954) 


June 19-23, 1955 

Diamond Jubilee Semi-Annual Meeting, Hotel 
Statler, Boston, Mass 

(Final date for submitting papers—Feb. 1, 1955) 


Sept. 12-16, 1955 

ASME Instruments and Regulators Division and 
Instrument Society of America Exhibit and Joint 
Conference, Los Angeles, Calif 

(Final date for submitting papers—May 1, 1955) 


Sept. 25-28, 1955 
ASME Petroleum. Mechanical Engineering Con- 
ference, Jung Hotel, New Orleans, La 


(Final date for submitting papers—May 1, 1955) 


Nov. 13-18, 1955 

Diamond Jubilee Annual Meeting, Hotel Con- 
gress, Chicago, Ill 

(Final date for submitting papers—July 1, 1955) 
(For Meetings of Other Societies, see page 783) 
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ASME Regional Administrative Committees 
Held Meetings in March, April, and May 


1954 ASME Regional Dele- 
gates Discuss Society Affairs 
at Pittsburgh, June 20-21 


Recommenvations of the ASME Regional 
Delegates Conference, which met at the Wil- 
liam Penn Hotel, Pittsburgh, Pa., June 20-21, 
during the 1954 ASME Semi-Annual Meeting, 
were reported to the Council at the conclusion 
of the Conference and have been referred to the 
appropriate ASME committees concerned for 
study and suggested action. After the com- 
mittees have completed their studies and have 
reported on them, the Council will take action 
and prepare a report of the final disposition of 
each recommendation. 

Through the Regional Delegates Conference, 
members of ASME have an opportunity to dis- 
cuss Society affairs and have a voice in pro- 
cedures which bring matters of importance to 
them to the attention of the Council in an 
orderly manner. Each conference elects an 
Agenda Committee whose duty it is to as- 
semble from members and sections subjects and 
suggestions on which action is desired. These 
agenda items are discussed and acted upon at 
meetings of the eight Regional Administrative 
Committees, held in the spring, consisting of 
representatives of sections of each Region. 
Each Region sends two delegates, a senior and 
a junior delegate, to the conference held at 
the time of the Semi-Annual Meeting. Here 
the agenda items, which were approved by 
three or more of the eight RAC Meetings, are 
discussed by the delegates and the final recom- 
mendations are prepared for submission to the 
Council 

The speaker of the 1954 conference was 
John W. Little, Region IV; the vice-speaker, 
R. W. Worley, Region III; and C. W. Crawford 
of Region VIII was the secretary. Roll call 
of the delegates was made by Secretary Craw- 
ford and the delegates who were present are 
as follows (the first name given in cach case 
is that of the senior delegate and the second, 
that of the junior delegate) 


Region I. D. A. Fisher and John P. 
Heumann 

Region II Paul T. Onderdonk and 
W. L. Boswell 

Region III R. W. Worley and Gardner 
M. Ketchum 

Region IV John W. Little and D. A. 
Holden 

Region V A. B. Heiberg and F. L. 
Schwartz 

Region VI Robert D. Teece and A. K. 
Simons 

Region VII; Robert L. Johnson and Wil- 
liam H, Swann 


Region VIII C. W. Crawford and Allen - 
H. Jensen Region V, Cleveland, Ohio 
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Region I, Storrs, Conn. 
Region II, New York, N. Y. 
Region III, Buffalo, N. Y. ‘ 


The 1954 Agenda Committee consisted of L. 
S. Whitson, chairman, C. C. Womack, Sr., and 
J. C. Jefferds, Jr. Chairman Whitson and Mr. 
Womack were in attendance at the conference. 
Speaker Little announced the following com- 
mittees: Nominating Committee for 1955 of- 
ficers: R. W. Worley, Region III, R. D. Teece, 
Region VI, D. A. Fisher, Region I. The 
Resolutions Committee consisted of A. B. 
Heiberg, Region V; P. T. Onderdonk, Region 
Il; and R. L. Johnson, Region VII. 
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The following officers for the 1955 RDC 
meeting were elected in accordance with the 
recommendation of the Nominating Commit- 
tee: Allen H. Jensen, speaker; John P. Heu- 
mann, vice-speaker; A. K. Simons, secretary; 
and John W. Little, Agenda Committee chair- 
man. 

Resolutions of thanks and appreciation were 
prepared by the Resolutions Committee and 
signed by A. B. Heiberg, P. T. Onderdonk, and 
R. L. Johnson. 


ASME 1955 Nominating 
Committee Organizes 


Serecten at the 1954 Semi-Annual Business 
Meeting of The American Society of Mechani- 
cal Engineers, Pittsburgh, Pa., June 20-24, 
1954, the 1955 National Nominating Commit- 
tee at its organization meeting chose E. W. 
Allardt, The Babcock & Wilcox Company, 
Alliance, Ohio, as chairman and Roy C. Rob- 
ertson, University of Tennessee, Knoxville, 
Tenn., as secretary. 

Plans were made for a preliminary meeting 
of the committee at the 1954 Annual Meeting, 
New York, N. Y., at which arrangements 
will be made as to time and location of the 
executive meeting for nomination of the So- 
ciety Officers for 1955. 

The 1955 National Nominating Committee 
is composed of the following: 

Region I. L. E. Seeley, College of Tech- 
nology, University of New Hampshire, Dur- 
ham, N. H.; Theodore N. Graser, 1st Alter- 
nate, Cochrane Steam Specialty Company, 80 
Federal St., Boston 10, Mass.; S. L. Grapnel, 
2nd Alternate, Belding-Heminway-Corticelli 
Company, Putnam, Conn. 

Region II. Philip C. Osterman, American 
Gas Furnace Co., Spring and Lafayette Sts., 
Elizabeth, N. J.; A. T. Kniffen, 1st Alternate, 
General Engineering Division, Air Reduction 
Company, Inc., 60 East 42nd St., New York 
17, N. Y.; Henry F. J. Skarbek, 2nd Alternate, 
American Aluminum Casting Company, 326 
Coit St., Irvington, N. J. 

Region 111. Guerard Mackey, Engineering 
Department, E. I. du Pont de Nemours & 
Company, Inc., Wilmington 98, Del.; Joseph 
W. Putt, Ist Alternate, Hahn Motors, Inc., 
Hamburg, Pa.; Sigmund Kopp, 2md Alternate, 
Alco Products Division, American Locomo- 
tive Company, Roberts Road, Dunkirk, N. Y. 

Region IV. Roy C. Robertson, secretary, 
Mechanical-Engineering Department, Uni- 
versity of Tennessee, Knoxville, Tenn.; Arthur 
Roberts, Jr., 1st Alternate, Lynchburg Foundry 
Co., Lynchburg, Va.; A. D. Holland, 2nd 
Alternate, Mechanical-Engineering Depart- 
ment, Georgia Institute of Technology, 225 
N. Ave., Atlanta, Ga. 

Region V. E. W. Allardt, chairman, Tubu- 
lar Products Division, The Babcock & Wilcox 
Corporation, 640 E. Keystone St., Alliance, 
Ohio.; H. N. Muller, Jr., 1st Alternate, West- 
inghouse Electric Corporation, 401 Liberty 
Ave., Box 2278, Gateway Center, Pittsburgh 
30, Pa.; J. F. Cunningham, Jr., 2nd Alternate, 
Midwest Equipment Company, 545 W. Broad 
St., Columbus 8, Ohio. 

Region VI. J. G. Van Vleet, Mechanical- 
Engineering Dept., Milwaukee Extension, 
University of Wisconsin, 600 W. Kilbourn 
Ave., Milwaukee 3, Wis.; R. W. Mills, 1st 
Alternate, Mechanical-Enginecring Depart- 
ment, Univerrity of Nebraska, 108 Richards 
Laboratory, Lincoln, Neb.; Charles A. Davis, 
2nd Alternate, Deere & Company, 1325 Third 
Ave., Moline, Ill. 

Region VII. Bertram G. Dick, Bonneville 
Power Administration, Department of In- 
terior, Box 3537, Portland 8, Ore.; Harold A. 
Johnson, 1st Alternate, Mechanical-Engineer- 
ing Department, University of California, 
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Region VI, Milwaukee, Wis. ; 
Region VII, Portland, Ore. eo 
av 
Region VIII, Tulsa, Okla. pe 


Berkeley 4, Calif.; Donald S. Angell, 2nd 
Alternate, Kaiser Aluminum and Chemical 
Corporation, Trentwood, Spokane, Wash. 

Region VIII. Richard B. Stewart, Mechani- 
cal-Engineering Department, University of 
Colorado, Boulder, Colo.; H. B. Atherton, 
1st Alternate, Kansas City Power & Light 
Company, Postal Station ‘‘F,’’ Kansas City 1, 
Mo.; R. W. Cox, 2nd Alternate, Dallas Power 
& Light Company, 1506 Commerce St., Dallas 
1, Texas. 


AMF Presents Atomic En- 
ergy Plant Model to USIA 


American Machine and Foundry Company 
presented to the United States Information 
Agency a model of a ‘‘packaged"’ atomic power 
plant. The model is part of a display of peace- 
ful applications of the atom which is included 
in the United States exhibit, ‘‘Atoms for the 
Benefit of Mankind,"’ at the Sao Paulo, Brazil, 
World's Fair, August 21 to January 25, 1955. 
Rodney C. Gott, executive vice-president of 
AMP, made the presentation to Richard L. 
Brecker, chief, exhibits branch of USIA, at a 
ceremony in the Waldorf-Astoria Hotel, New 
York, N. Y., July 13, attended by officials of 
the Brazilian government including Dr. Fran- 
cesco Medaglia, commercial attaché of the 
Brazilian Embassy and director of the Brazil- 
ian Government Trade Bureau, and _profes- 
sional, research, and educational institution 
representatives 

The AMF exhibit shows the application of a 
packaged atomic power plant, whose com- 
ponents are ready for assembly and can be 


transported into a remote area, to supply heat, 
power, and light, in this instance, to an entire 
mining community in an inaccessible area of 
Brazil to which power otherwise would not be 
available. 

Ten ft long, eight ft high, and four fe deep, 
the exhibit features a one-twenty-fourth 
scale model of an atomic power reactor, a full- 
color diorama scene of the area in question, 
and color transparencies of certain phases of 
the operation. 

Mr. Brecker called the exhibit an excellent 
example of private industry's co-operation i 
support of President Eisenhower's United Na- 
tions speech on December 8, 1953, in which he 
called for international co-operation for peace- 
ful use of atomic energy. USIA plans similar 
exhibits this year which will tour Europe, 
India, Pakistan, and Arabian and Middle 
Eastern areas. 

Actively engaged in atomic energy develop- 
ment since the earliest days of the U. S. Atomic 
Energy program, AMF has developed, designed, 
and manufactured a variety of spzcial atomic 


energy equipment. The company is engaged in 
contract work on reactor equipment and reac- 
tor-systems design for the Atomic Energy Com- 
mission, its Contractors and private firms work- 
ing to develop economic nuclear power. In 
addition to research reactor development, 
AMF’s own atomic energy program includes 
development and engineering of reactor equip- 
ment and package atomic power plants. 


AEC Selects West Coast 
Industrial Information 


Depository 

Sranrorp Research Institute, Menlo Park, 
Calif., has been selected as an Atomic Energy 
Industrial Information Depository to serve the 
West Coast area. 

Stanford Research is the third such de- 
pository named by the AEC. Others are the 
Atomic Industrial Forum, New York, N. Y., 
and the John Crerar Library, Chicago, III. 


Policies on ASME Budget for 1954—1955 


Tug following statement of policies with the 
schedule of income and expense constitutes the 
Budget for 1954-1955. 

1 A continuous effort will be made to 
collect dues. 

2 No appropriation shall be made by 
Council without first referring back to the 
Finance Committee for recommendation. 
When a liability is assumed the means for pay- 
ing for it shall be provided in advance. 


j 


“Packaged” Atomic Power-Plant Exhibit by American Machine & Foundry Company 
for use as an integral part of the United States’ “Atoms for the Benefit of Mankind” 
exhibit at the Sao Paulo (Brazil) World's Fair, Aug. 21 to Jan. 25, 1955, was 
turned over by R. C. Gott, left, executive vice-president of AMF, to R. L. Brecker, 
chief, exhibits branch, United States Information Agency, as Dr. Francesco Medag- 
lia, commercial attache of the Brazilian Embassy and director of the Brazilian 


Government Trade Bureau, looks on. 
July 13, at the Waldorf-Astoria Hotel. 
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Presentation was made in New York, N. Y., 
A large audience attended the ceremony. 


3 No new activity shall be undertaken 
without definitely showing that the funds re- 
quired to support it will be available without 
decreasing the appropriations for existing e¢s- 
sential activities, giving the consideration to 
the administrative expense that may be in- 
volved. When a new activity is authorized, 
if the additional funds to support it are not 
directly available from the unappropriated in- 
come, Council shall say what activity shall be 
curtailed or suppressed to permit transference 
of the fund required to support the new activ- 
ity. If the budget of expenses is to be reduced, 
the Council shall say what activity shall be 
curtailed or suppressed. 

4 The Society shall hold four general meet- 
ings with expense chargeable to the budget. 
A fee shall be charged to nonmembers for ad- 
mission to general or technical sessions at the 
four meetings of the Society according to rules 
established by the Board on Technology. No 
payments will be made for rental of rooms for 
the holding of technical sessions. 

5 Council meetings shall be held at the 
place and time of the Annual and Semi-Annual! 
Meetings. Council representation within the 
budget shall be provided for the other na- 
tional meetings. 

6 Within the allowance of the budget, 
Vice-Presidents shall be expected to visit Sec- 
tions and Student Branches and attend Student 
Branch Conferences in their Regions or ar- 
range for visits by their representatives. 

7 No travel allowance will be provided for 
Board and Committee Chairmen attending 
Council Meetings except upon special provision 
of Council or the Executive Committee. 

8 Eight Regional Administrative Commit- 
tee meetings will be held. 

9 A Regional Delegates Conference will be 
held at the place of the Semi-Annual Meeting. 

10 The Nominating Committee may hold a 
preliminary meeting at a place to be selected 
and a Selection Meeting at the Semi-Annual 
Meeting within the provisions of the budget. 

11 The following uniform basis of contri- 
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bution toward travel expense shall be adopted. 
For meetings of the Council, the Vice-Presi- 
dents (when meeting at some other time and 
place than the Council), the Nominating 
Committee, the Regional Administrative Com- 
mittees, and the Regional Delegates Con- 

ference: 

For Transportation By Rail—Full railroad fare 
including Pullman (not to exceed roomette 
rate) plus government tax; A#r—Airplane fare 
plus government tax; and Automobile—Six cents 
per speedometer mile for the car used except 
that the amount shall not exceed railroad 
first-class fare. 

For Time on Travel—S6 per day for cach day 

» or major part thereof of actual time on travel 
on trips of 100 miles or more (not to exceed 
travel time by standard railroad route). 

For Time at Meeting—$6 per day for the days 

> or major parts thereof required for the busi- 
ness of the stated meeting. This payment is 


student copies) 


ing student pages) 


Membership List 
‘Know Your Society’’ (organization charts) 
ASME Catalog 


search reports) 
Standards and Codes 
Research 


Generar Society Activities 


Society meetings (including publicity) 
Sections 

mittee of Regional Delegates Conference) 
Professional Divisions 


ENGINEERING text and advertising pages) 
Admissions 
Development 
Awards 
Engineers Civic Responsibility 


Lectureships 


GENERAL Society ADMINISTRATION 


Council 

Professional Services (auditors, counsel, etc.) 
Nominating Committee 

Retirement Fund 


Joint Activities 


Engineering Societies Library 


Engineers Joint Council 


Registration 
Engineering Examiners ) 

UET Pension Fund 

National Management Council 


INpirect Expense 


Secretary's office 

Accounting department 

General service (stores, mailing, filing, etc.) 
Genera! Office (rent, insurance, etc.) 


Tora 


SepremBer, 1954 ° 


PusicaTions, STANDARDS, Cones, AND 


Transactions (including Journal of Applied Mechanics) $ 


6 
Engineers’ Council for Professional Development 2 
7 


Engineering Societies Personnel Service, Inc. (reserve) 
National Council of State Boards of 


not made to a member who resides at or near 
the place of meeting unless lodging away from 
home is required. 

These payments will be made upon submis- 
sion of a report on a form supplied by the 
Secretary. 

For Student Branch Conference—20 cents per 
mile for each Student Branch Delegation, in- 
cluding the honorary chairman. Student dele- 
gations under this provision may consist of 
(a) the honorary chairman, (6) the honorary 
chairman and at least one student delegate, or 
(c) one or more student delegates. 

Visits of Presidents and Vice-Presidents or 
their designated representatives to Sections, 
Branches, etc.—out-of-pocket expense within 
budgetary limits prescribed. 

12 Payments to the Sections for Operation 
shall be on the basis of the Standard Formula 
plus 25 per cent. 

The Standard Formula is: $3.50 per member 


COMBINED ANALYSIS OF EXPENDITURE BUDGET 1954-1955 


Under Committee Supervision 


Meinbers’ 
Travel 


Direct 
Expenditures 


Joint 
Bodies 


Mechanicat ENGINgeRING text pages (excluding 


MEcHANICAL ENGINEERING advertising pages (exclud- 


1,100.00 


Publication sales (except standards, codes, and re- 


$ 1,000 00 


7,000 00 


including Regional Administration Com- 


85,000 00 $20,000 00 


15,000 00 


Student Branches (including copies of MgcHaNicaL 


9,500.00 6,500 00 


9,000. 00 


2,500.00 


300.00 


888 8888s 


$237,600.00 $32,440.00 


$38,300 00 


for the first 75 members, $1.50 per member for 
the next 425, $1.25 per member for the next 
500, $1 per member for all over 1000, and 
$150 to cach Section for each authorized Sub- 
section. 

Supplementary payments equal to one third 
of a dollar for each paid-up member in the 
Section on September 30, this supplementary 
payment to be made only on a specific request 
from the Section showing necessity for it, and 
with the approval of the Vice-President, the 
additional payment to be made with the second 
payment to the Section. 

Any payments to a Section in addition to 
those paid on the Standard Formula shall re- 
quire authorization by the Council. 

Payments by the Section shall be made in 
accord with the Sections Operation Manual, 
and the Secretary's Staff has authority to deny 
reimbursement for payments not so made. 

(Continued on page 792) 


Printing and Office 

Distribution Expense Total 
$110,000 00 $ 53,042.00 $ 163,042.00 
157,100.00 134,687.00 291,787.00 
11,300.00 48,332.00 60,732 00 
7,000 00 7,000 
1,000 00 1,000 00 
51,000 00 37,995.00 88,995 00 
93,000.00 20,732.00 113,732.00 
85,000 00 94,351.00 180,351 00 
7,000 00 19,281.00 26,281.00 
16,107.00 73,107.00 
23,020.00 128,020.00 
22,505 00 37,505 00 
32,700.00 10,446.00 59,146.00 
24,323.00 24,323.00 
9,101.00 9,101.00 
1,370.00 2,570 00 
500.00 
2,000 00 
11,800.00 
5,500.00 
2,500.00 
55,000 00 
16,400.00 
2,340.00 
7,800. 00 
500.00 
00 
3,700.00 
§00 
81,044 00 81,044 00 
55,134.00 $5,134 00 
105,376.00 105,376 00 
64,279.00 64,279 00 
$555,100 00 $821,125.00 $1,684,565 00 
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4 
ife 
1,200.00 
§00 00 
2,000.00 
2,800.00 
5,500.00 
58,000.00 
400 
,340 
3,700 
500 


13 Grants of Society funds for Section, 
Division, and Student Branch operations shall 
not be used for social events. 

14 The Society shall have two representa- 


tives on the American Standards Association. 

15 No publications shall be printed for sale 
unless there is reasonable assurance of suffi- 
cient orders to pay for the cost. 


Engineering Societies Personnel Service, Inc. 


Tess items are from information furnished 
by the Engineering Societies Personnel Serv- 
ice, Inc., in co-operation with the national 
societies of Civil, Electrical, Mechanical, and 
Mining and Metallurgical Engineers. This 
Service is available to all engineers, members, 
or nonmembers and is operated on a nonprofit 
basis 

In applying for positions advertised by the 
Service, the applicant agrees, if actually placed 
in a position through the Service as a result of 
an advertisement, to pay a placement fee in 
accordance with the rates as listed by the 
Service. These rates have been established 


New York 
8 West 40th St. 


Chicago 
84 East Randolph St. 


Men Available’ 


Mechanical Engi » 36; seven years’ ex 
perience solving dust and fume problems in 
foundry, welding, and painting operations. De 
sires position as ventilation engineer with consult 


ing firm Me-110 
Engineer, desires work in 
cost uction, production planning, flexible 


budget control, profit planning, standard costs, 
work simplification, systems and procedures; 30 
years’ diversified experience. Will relocate. Me 
111-905-Chicago 


Engineer, 37, diversified ex- 
industrial and chemical 
plants Desires position with consulting engi 
neers or plant engineering departm industrial 
concern, in metropolitin New York 
Me 


Mechanical Engineer, 46; married, mechanical 
graduate; 17 years’ varied exverience in aircraft, 
mechanical equipment of buildings, heating, 
ventilating, plumbing design, construction plan 
ning; administrative experience and ability 
Registered in Mo. and N. Mex. Me-113-SF-2-2 
San Francisco 


Manufacturing Manager, 30; experience in 
cludes cost reduction, quality control, time study, 
methods, production planning, and plant engi 
neering in foundry, machining, and assembly 
operations At present handling metal manu 
plant involving 1500 employees. Me 


Mechanical 
perience in design of 


Construction Engineer, BSEK, BSME; 30; 
married; veteran; ten years’ diversified ex 
perience in supervision, inspection of construc 
ton, and maintenance; circuit analysis, motor 
control, power distribution, system planning, 
plant layout, power plant, machinery installation, 
equipment testing, and handling personnel 


Fluent Spanish and knowledge of Italian, Portu 
guese, and French Me-115 
Mechanical Engineer, BME, 38; registered 


PE, 20 years’ heavy machinery background in ad 
ministration, supervision, and design; good co 
ordinator; broad design experience on hydraulic, 
conveyerized, and other types of heavy equip 
ment. Me-116 


Director, MS (ME); 20 years’ intensive and 
varied experience in research, engineering, and 
development; particularly skilled in building or 
ganizations, personnel, facilities, and new prod 
tay past six years at management levels. Me- 


Mechanical Engineer, 33; BSME, registered 
PE; ten years’ iversified experience designing 
gears, turbines, weldments, special machinery, 
tools and fixtures, and machine-shop practice 
Desires project engineering position in New York, 
N.Y. Me-118 


! All men listed hold some form of ASME mem 
bership. 
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in order to maintain an efficient nonprofit per- 
sonnel service and are available upon request. 
This also applies to registrant members whose 
availability notices appear in these columns. 
Apply by letter, addressed to the key number 
indicated, and mail to the New York office. 

When making application for a position 
include six cents in stamps for forwarding ap- 
plication to the employer and for returning 
when necessary. A weekly bulletin of en- 
gineering positions open is available at a sub- 
scription of $3.50 per quarter or $12 per annum 
for members, $4.50 per quarter for nonmembers, 
payable in advance. 


San Francisco 


Detroit 
57 Post St 


100 Farnsworth Ave. 


Positions Available 


Industrial Engineer, 26-35, industrial or mechani- 
cal engineering graduate, for plant layout, process, 
flow, materials-handling, and cost analysis cover 
ing manufacturing in leather, textiles, rubber, or 
allied products field. Some traveling to foreign 
plants. $6000-$8000. Md. W-123. 


Chief Engineer, 40-45, ME degree, to take 
charge of entire engineering program, directly re 
sponsible for research and development, for a 
manufacturer of machine tools. Will act in an 
advisory and consulting capacity to all branches 
of engineering $20,000-$25,000, plus bonus. 
New England. W.159 


Technical Research Director, 38-50, preferably 
PhD, must have at least ten years’ experience in 
vinyl and thermo plastics, including extrusion 
Should also have good management experience 
$15,000. New York, N. Y. W-195. 


Managers. (a) Manager, field sales and serv- 
ice, 35-40, degree in engineering and/or business 
administration. Will conduct the field sales and 
service activities for electronics-equipment divi- 
sion of larger operation. Experience in electronics, 
electrical, or allied fields serving industrial 
markets, required. $12,000-$15,000 (plus per 
formance bonus). New England. (6b) Manager, 
district-sales office, 32-38, degree in engineering 
and/or business administration Will conduct 
sales and service activities. Should have ex 
perience in electronics, electrical, or allied fields 
serving industrial markets. Must have actual 
selling plus at least a minimum of sales manage 
ment or administration $8900-$11,000 (plus 
performance bonus). Midwest. W-217. 


Production Manager, at least ten years’ light 
metal manufacturing and plating experience 
covering electromechanical components and radio 
hardware. $10,000-$12,000. N. H. W-226 


Works Manager—Chief Engineer, graduate 
mechanical, 35-50, for manufacturing company in 
steel and aluminum products Should have 
heavy technical background in shearing braking, 
welding, and assem ly Plant emobloys 300 
$15,000-$18,000. Conn. W-245 


Mechanical Engineer, about 40, machine-shop 
manufacturing experience, at least ten years’ 
experience in design and development of light 
machinery employing mechanical, electrical hy 
draulic drives, and their controls. Some knowl 
edge of electronics desirable. Position requires 
tact in co-ordinating engineering and sbop activi 
ties, there is an opportunity for advancement into 
management. $9000-$12,000. Conn. W-269 


Chief Engineer, not over 50, to head up an en 
gineering division, which includes research, pro 
duction, design, and development, for a large 
manufacturer of consumer goods in the chemical, 
metallurgical, and electrical fields To $25,000 
Ohio. W-281 


Chief Engineer, graduate mechanical, to super- 
vise five to ten engineers and draftsmen; the 


design work involves semicustom designing of 
heavy bakery machinery from sheet-metal and 
structural steel shapes. Must have a knowledge 
of processing of these materials; knowledge of the 
principles of heat-transfer and furnace operation. 
$8000-$10,000. Conn 284. 


Engineering Trainees. (a) Mechanical and/or 

chemical-engineering trainee, under 30, for foreign 
assignment with refining division of oil company 
Will be trained in U. S. for 12-month period prior 
to foreign assignment While training, 
(b) Mechanical-engineering trainee for lubrication 
and product procurement for major oil comany 
Training assignment indefinite in U.S. Should be 
prepared for ultimate overseas assignment. While 
in training, $375-$400 a month. Temporary loca 
tion, New York, N. Y. W-285 


Engineers. (a) Mechanical engineer, not over 
32, draft exempt, for position involving planning, 
scheduling of current construction, and forecasting 
of future projects, establishing work priorities, 
reviewing construction-material status, maintain 
ing job-status reports. Producing operation as 
signment. Two-year contract with 3//2 months’ 
vacation. %6000-$9000, depending on qualifica- 
tions; salary paid in American currency. Room 
and board furnished for single applicants; if 
married, after a period of approximately ten 
months, will be given residence allowance for 
quarters and living Foreign (b) Project or 
process engineer, not over 45, oil-refinery ex 
perience, for omen assignment Salary open 
Far East. F 28¢ 


Engineers. (a) Cost-estimating manager, to 
provide estimates of manufacturing costs, when 
required by the sales department, which are re 
liably co-ordinated with actual manufacturing 
costs Should have several years’ actual ex 
perience in cost estimating in a responsible ca 
pacity, with relations with sales, design engi 
neering, and process or industrial engineers; 
practical knowledge of working with time study 
engineers and of the development and use of 
standard data; some experience in process-engi 
neering work. Salary open. (6) Standards engi- 
neering manager to administer and guide group 
working on the development of standard data to 
reduce work required in setting standards and to 
improve estimating. Will be responsible for pro 
viding and maintaining sound standards as re 
quired for the most effective administration of the 
factory-incentive and cost-accounting systems 
Should have a minimum of five years’ experience 
in working with time-study and standard of data; 
actual experience in a supervisory position over 
time study and standard-data crews, experience 
in maintaining standards for incentive-bonus plan 
for shop personnel; previous experience in metal 
fabricating involving forming and welding on both 
a job-shop and production basis. Salary open 
Pa. W-293. 


Engineers. (a) Engineering trainee, recent 
graduate mechanical engineer, for foreign as 
signment in plant engineering after 18 months’ 
training in U. S. $4200-$4800. (b) Technical 
trainee, with two to three years’ experience; not 
over 30, for product-quality control and product 
development. Training period, two or three 
months in U.S. While training, $4800. W 296 


Instructor, young, for mechanical engineering 
department; must have some experience in the 
field of industrial engineering and be in a position 
to teach subjects in that field. Midwest. W-308 


Engineers. (a) Technical director, to develop 
sales and educational program for the use of 
chemical service to poultry-feed manufacturers. 
Will also give lectures and write bulletins and 
maintain contact with poultry pathologist. (6) 
Technical representative, to develop sales and 
educational! programs for chemical service to food 
manufacturers, that is, for preserving fruits and 
vegetables, as well as to other food-processing in 
dustries $7800 $10,000 New York, N. Y 
W-311 


Plant-Layout Engineer, mechanical graduate, 
young, three to four years’ experience in mechani 
cal layout of plant equipment, for small company 
manufacturing limestone products Will work 
into maintenance. Some experience in a cement 
plant would be helpful. $4800-$6000, with op 
portunity for advancement New England 
W.3l4 


Chief Industrial Engineer, who has had broad 
experience and exceptional ability in various fields 
of industry, to direct a program of industrial de 
velopment in an ancient country rich in natural 
resources. Will suvervise and direct necessary in 
vestigation of raw process materials; evaluate 
cost and adequacy of fuel, water, power, and trans 
portation required and ability of local markets to 
profitably absorb manufactured products; super 
vise and direct economic study and justification, 
design specifications, bid proposals, and evalua 
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Bie THIS PRODUCTION “DOUBLE CHECK” 


SAFEGUARDS YOUR BOILER INVESTMENT! 


w Yes, here is one extra production step we will never 
bypass! It is your guarantee of a dependable, long-life 
blow-off valve. 

In this corner of the YARWAyY Testing Department, 
every Yarway Blow-Off Valve is hydrostatically tested at 
114 times its rated maximum working pressure— proved 
drop-tight for service far beyond normal expectancy. 

Not only blow-off valves, but all YARwWAy equipment 
undergoes rigorous tests before leaving the YARWAY 
plant. Why? For one reason—to assure longer and 
better service in your plant. Over 15,000 boiler plants 
are using YARWAY Blow-Off Valves—some for twenty- 
thirty years, or longer. 

Whenever you are in need of boiler blow-off valves, 
be sure to make Yarway your way. 


YARNALL-WARING COMPANY 


100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


steam plant equipment 


BLOW-OFF VALVES DIGESTER VALVES 
WATER COLUMNS AND GAGES STEAM TRAPS 
REMOTE LIQUID LEVEL INDICATORS STRAINERS 
EXPANSION JOINTS SPRAY NOZZLES 


SerremBer, 1954 - 35 
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tion, contract negotiations, etc., construction, and 
> of industrial plants and facilities. Dura- 

mo, minimum of one year. Salary, related to 
past earnings, ranges from $14,400-$18,000, plus 
cost-of-living allowance. Transportation pro- 
vided. Far Hast. F-325. 


Supervisor of Industrial Engineering, 35-45, 
mechanical or industrial-engineering graduate, 
time study, methods, and considerable wage-incen- 
tive experience in metal-products and coil- winding 
fields, to supervise time study, methods tooling, 
costs, and incentives for electrical-equipment 
manufacturer, $6000-$8000. Conn. 41. 


Designer, commercial kitchens, at least two 
years’ experience in kitchen design and layout of 
equipment and estimating; knowledge of flow 
in large kitchens desirable. Duties will include 
handling and supervision of all kitchen layouts, 
development and —— work, specifications 

writing, ete. $5000- 
= Employer will negotiate fee. Il. C- 


E eers. (a) Junior process engineer, in- 
dustrial or mechanical, to 30, with one to four 
year experience in methods or plant layout work 

manufacturing (heavy industry helpful) 
Work will include tooling, jigs and fixture design, 
some drafting, cost control, standards, material 
handling, and some Production scheduling. Re- 
cent graduates considered. Company will negoti- 
ate moving expenses and placementfee. $4 
$6000, Tenn. (6) Process engineer, industrial or 
mechanical, up to 32, four or five years’ experience 
in methods and standards work in heavy industry 
with time-study base, for methods, standards, 
and cost work on locomotive repairs. Employer 
fee. To $6600, Washington, D. C. 


Project Engineer, graduate mechanical or agri- 
cultural, at least ten years’ experience in design 
and development, for project engineering and ad- 
ministrative work on design and development of 


all types of farm equipment such as mowers, 
rakes, balers, fertilizer ete. Up to 
$10,000. Ohio. C-2067 (a) 


Product-Sales M er, 30-40, at least five 
years’ experience in sale of steel stampings or 
fabrications on contract basis and two years’ sales- 
supervisory background, for supervising contract 
sales of steel stampings to automotive and appli- 
ance manufacturers; and steel cabinets, jet-engine 
components, basic wheels, mufflers, and fuel tanks 
sold to defense industries. $8000- $10,000. 
Ohio. C-2079. 

Applied Research E eer, mechanical or 
chemical preferred. G background in higher 
mathematics and physics or some experience in 
allied research work, to give over-all direction to 
the more fundamental applied research projects 
of the company. These projects would be in the 
fields of heat transfer, rigeration, air con- 
ditioning, and air handling. Work to be per- 
formed in newly constructed research and testing 
laboratory. Salary open. Wis. C-2088 (a). 


Project Engineer, mechanical, to 45, at least 
three years’ experience in project work on fast- 
moving machinery such as packaging or paper- 
folding equipment; knowledge of printing help- 
ful. Work will include project work in design, 
maintenance, and installation of very fast-mov- 
ing, light-automatic machinery. Up to $8000. 
Employer will negotiate fee. Ill. C-2091. 


Sales-Engineering Trainee, degree, 25-29, some 
knowledge of industrial machinery, to sell com- 
lete lubricating program to industrials covering 
ull line of petroleum products, deal wih top 
management for most part. $4800-$5400. Em- 
ployer will negotiate fee. Chicago, Ill. C-2095 


Designer, mechanical, up to 50, at least three 
years’ experience in designing small mec 
such as cameras, typewriters, etc. Knowledge of 
projectors helpful for work in product design 
FA projectors and allied equipment. $6500 $9100. 


Candidates for Membership and Transfer in the ASME 


Tue application of each of the candidates listed 
below is to be voted on after Sept. 24, 1954, pro 
vided no objection thereto is made before that 
date and provided satisfactory replies have been 
received from the required number of references 
Any member who has either comments or objec 
tions should write to the Secretary of The Ameri 
can Society of Mechanical Engineers immediately. 


Key to Abbreviation 


R = Re-election; Rt = Reinstatement, 
= Reinstatement and Transfer to Mem 


Rt & T 


New Applications 


For Member, Associate Member, or A filiate 
Att, Min Dacca, E Pakistan 
Anperson, James T., Hast Lansing, Mich. 
Arras, Jack E., Monrnear, P. Q., Can. 
Bennett, Wayne, Peekskill, N. V 
Roperr F., Wayne, Mich 
Dorar W., Pittsburgh, Pa. 
Braviey, Wittam Miami, Fla. 
Brocnisro, Juan A., Viente Lopez, Argentina 
Buennam, C., Pittsburgh, Pa, 
Burrovoens, Pensacola, Fla. 
R., Wilmington, Del. 
Carretst, Ramany D., Terrell, Texas 

Cary, F., Surry, Maine 

Criurte, Jasrer L., Matthews, N. C 


Cot.ins, Romerr V., Detroit, Mich. 
Como, Eowarp W., Prides Crossing, Mass. 
Compron, Frank A., Erie Pa 


De Musa, Josern, Washington, D. C. 
Deseeio, Josern M., Cheektowaga, N. Y. 
Dittinesr, Eowarp G., Portsmouth, Ohio 
Dovvs, D. G., Edinburgh, Scotland 
Dosaino, Rosset D., Whittier, Calif 
Deew, Ricnarp Great Neck, N. ¥ 
Deewirz, Eowin W., Flushing, N. ¥ 
Dusewan, Gorvon E., Toronto, Ont., 
Eoomawnn, Jaan, Phillipsburg, N. J 
Erreecut, Joun E., Boonton, N. J. 
Evaivson, Rune L., Ann Arbor, Mich 
Ezexie., D., Cambridge, Mass. 
Ficxer, Artaur R., Fairfield, Il. 
Fremay, H., Aiken, 5S. C 
Garvey, James R., Columbus, Ohio 
Greve, Cuesrer W., Fort Worth, Texas 
Guat, Mapan L., West Hartford, Conn. 
Gite, Kinsey R., San Francisco, Calif. 
Grrzenvannuer, Lours G., Scotia, N.Y. 
Haut, Crype C., Decatur, Ala 

Hatt, Joun D., New Orleans, La 
Haron, Harry J., Los Angeles, Calif. 


‘Can, 
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Hanson, L., Woodbridge, N. J. 

HARSHBERGER, CHARL es C., Portland, Ore. 

Hazietr, Lowsitt Kansas City, Mo. 

Epwarp C., Madison, Wis 

Hockine, James R., New York, N. Y. 

lacer, Raymonp Alliance, Ohio 

Istam, Nurvuppin T., Dacca, E. Pakistan 

Jacons, Foster, Levittown, I,N 

JBYASINGH, ASIRVATHAM Madural, 

Jones, Eimer B, Springfield, Ohio 

Kaun, Weener, Rio de Janeiro, Brazil 

Karr, Miron, Los Angeles, Calif. 

Kenpy, Leonarp, Santa Monica, Calif. 

Keniston, Henry E., Rocky Mount, N. C. 

Koxnar, Preetam S., Assam, India 

Gautam, Providence, R. I, 

Atvin H., Cincinnati, Ohio 

Hans M., W. Springfield, Mass 

LAMOUREBAUX, RaymMonp A., Jr., North Adams, 
Mass. 

Lanowortuy, Merron L., New York, N, Y. 

Levien, Frevexic H., Bethlehem, Pa. 

Levy, Josern, Pasadena, Calif. 

Luvy, Sotomon, Scotia, N. 

LittLewoop, St. Michaels, Md. 

— Sancuez, Rosexto A., Coyoacan, D. F., 
Mex. 

Lupwie, Ricnarp E., South Bend, Ind. 

Lunn, E., Nashville, Tenn. 

Mever, Urs K., Milwaukee, Wis 

Leon, Brooxiyn, N. Y. 

Moraes, Martin J., Caracas, Venezuela, S. A. 

Murrett, Frovv B., Lake Jackson, Texas 

Naum, H., Bedford, Ohio 

Nieisen, Oscar, Roselle, N. J. 

Norman, Georoe C., Short Hills, N. J. 

Orson, Ricwarp E., Hopkins, Minn. 

O’ Rourke, Pendleton, Ore. 

Parrison, Leroy A., Whittier, Calif 

Payne, Huersert M., Chattanooga, Tenn. 

Pearse, Rosert G., Rumson, N 

Pierce, Ransom A., Pittsburg, Calif. 

Posey, Ronerr P., Honolulu, Hawaii, T. H. 

Pruce, Peter P., Los Angeles, Calif. 

Ratutrr, Tuomas H., Jr., Chester, Pa. 

Reicnensacn, Georce S., Cambridge, Mass. 

Sanu, Ramon F., Oriente, Cuba 

SHEARER, JAMES E., Cuyahoga Falls, Ohio 

Suvupine, Jesse L., Downey, Calif. 

Sra, ALMontiE C Cocoa, Fla. 

Smith, Freperick H., Philadelphia, Pa. 

Davin J., Los Angeles, Calif 

Stump, Ler "Kansas City, Mo 

THOMPSON, Tueovorr O., Port Washington, Wis. 

Tompson, E., ‘Chicago, Til. 

Tuck, Evwarp F., Springfield, Mo. 

Urpan, Epwarp M., Chicago, III. 

Vexicn, Steve J., Portland, Ore. 

Jim M. fChicago, Ill 


. India 


Waters, MARSHALL J., San Francisco, Calif. 
Wetpenserucn, Perer P., Fond du Lac, Wis 
Wircox, Joun C., Jr., Hackensack, N. J. 
Youne, Joun L., Beaver, Pa 

Zauner, Joun H., Chicago, Ill. 


Change in Grading 


Transfers to Member, Associate Member, or A filiate 


ARNOLD, Grayson B., Los Angeles, Calif. 
Bessent, F., Baltimore, Md. 
Ricnarp L., Chattanooga, Tenn. 
Forp, Ropert E., Lansing, Mich. 

Forsperc, Roy H., Canaga Park, Calif 
HartTwett, Rosert W., Grosse Ile, Mich 
Latir, Monammap A., Rawalpindi, Pakistan 
Livermore, Donatp F., Madison, Wis. 
Wertman, Davin, Kensington, Md. 


Transfers pee Student Member to Associate 
ember. 


Obituaries ... 


Kari Taylor Compton (1887-1954), one of 
America’s foremost physicists, a leading figure in 
the development of the atomic bomb, and chair- 
man of the corporation of the Massachusetts 
Institute of Technology, died June 22, 1954. 
Born, Wooster, Ohio, Sept. 14, 1887. 


Elias and Otelia Aasnparuer) Compton. Edu- 
cation, PhB, College of ooster, 1908; MS, 
1909; PhD, Princeton University, 1912; More 


than 30 honorary degrees were conferred on him 
in recognition of his brilliant contributions to 
science and education. Married Rowena Ray- 
man, 1913 (deceased); daughter, Mary Evelyn 
(Mrs. Bissell) Alderman, Holyoke, Mass. Mar- 
ried 2nd, Margaret Hutchinson, 1920; children, 
Jean Corrin (Mrs. C. W.) Boyce, Scarsdale, N. Y.: . 
Charles A., Northfield, Mass. Dr. Compton 
directed this country's scientific policy through a 
historic era that produced the atomic bomb, the 
variable-time fuse, and radar. As M.I.T.’s presi- 
dent from 1930 to 1949 he not only rearranged 
the curriculum to meet the needs of industry in a 
changing world, but also helped scientists on the 
campus to expand their laboratories and make 
headlines with the results of their research. He 
created a division of humanities with a view to- 
ward combining the precise knowledge of the pro- 
fessions with studies of broad human significance. 
When World War II began, he opened a radiation 
laboratory at . He directed laboratory 
work that led directly to the production of $3 
billion worth of radar equipment and other new 
weapons used by the Allies during the war. He 
received in 1946 the Medal of Merit—highest 
award that can be bestowed on a civilian by the 
United States Army—for ‘‘outstanding service’’ 
to his country. With it went a citation crediting 
him with being ‘‘personally responsible for hasten- 
the end of World War If. In October, 1948, 
President Truman appointed him to head the 
seven-man Research and Development Board 
of the National Military Establishment. The 
board reports directly to the Secretary of Defense 
on the highest-level, security-shrouded subjects. 
Dr. Compton, who served in 1946 as a member of 
the President's personal committee on atom-bomb 
tests, was one of the outstanding spokesmen for 
science in calling for co-operation with the United 
Nations. In 1948 he came out strongly in favor 
of universal military training and conscription, 
saying such measures would give this country a 
“stockpile of time’’ for an emergency. A year 
earlier he had served as chairman of the Presi- 
dent's special commission that recommended com- 
pulsory training. He was a prolific writer on 
scientific subjects having published more than 
200 papers on thermionics, electric emission from 
hot filaments, and spectroscopy. During the 
first World War he began his scientific research 
for the military when he served as an aeronautical 
engineer for the Army Signal Corps and also de 
signed a sound detection device used in connec 
tion with his study of propulsion rockets. The 
detection devices were used to help in crushing 
Germany’s vast submarine fleet. In 1918 he was 
associate scientific attaché at the American Em- 
bassy in Paris. Many «wards for his research 
work were received by Dr. Compton, including 
the Rumford Medal, one of the world’s most dis- 
tinguished scientific honors; the first Procter 
Prize given by the Scientific Research Society of 
America; and the Hoover Medal. He was presi- 
dent of the American Association for the Ad- 
vancement of Science from 1935 to 1936 and of 
the American Society for Engineering Education, 
1938-1939. He had been a member of the Rocke- 
feller Foundation, the Sloan-Kettering Institute 
for Cancer Research, and General Education 
Board since 1946; a member of the board of the 
Brookings Institution since 1940. One of his 
last public assignments was his election in April, 
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Here’s why so many shops 
standardize on the 
Namco VERS-O-TOOL system 


@ One set of ground thread chasers produces 
more threads than 10 sets of radial hobbed 
and lapped chasers, 


@ The Namco Vers-o-tool System (with its 
patented Micrometer Grinding and Checking 
Gauge) takes the guesswork out of chaser 
grinding, for chasers are ground on their hold- 
ing blocks so that when replaced in the head 
they will cut identical threads—without mak- 
ing trial cuts—without adjustments—without 
time or scrap loss. 


@ Standard stockable NC and NF Chasers, also 
National Taper Pipe and Dry Seal carried in 


VE RS-O- GO5JOOL 


These are all Class 3 aie parts from 347 
stainless steel—special threads having rounded tops 
and bottoms and with 32 micro finish specified. 

No every day jobs to handle, these pieces, be- 
cause the work-hardening tendencies of the mate- 
rial under cutting pressures call for the right tools 
and special caution to maintain the class and finish 
demanded. 

Plenty of shops experimented with various meth- 
ods of thread chasing and grinding but it remain- 
ed for Screw Products Company in Cleveland to 
lick the job. They are using standard Vers-o-tog)s 
for diameters to 1” with standard ground thread 
circular chasers and are “having no trouble at all”. 

Doesn't this suggest your inquiry on threading 
work, either tough and fussy jobs or run of mine? 
Catalog DT-52 will help. 


The NATIONAL 
COMPANY 


STREET CLEVELAND 8, OHIO 


1-4-6 and 8 Spindle « Hydraulic 
Thread Rolling Machines Ayto- 
matic Threading Dies and Tops © 
Limit, Motor Starter and Control 
Station Switches + Solenoids 


ee 
i 
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1954, as chairman of a 12-member New England 
committee set up to study the use of atomic en 
ergy for peacetime purposes in the Northeastern 


part ofthe country. He was a board member and 
trustee of many educational and industrial in- 
stitutions. He is survived by his wife and three 


Keep Your ASME Records Up to Date 


ASME Secretary's office in New York de- 
pends on a master membership file to maintain 
contact with individual members. This file is 
referred to dozens of times every day as a source 
of information important to the Society and 
to the members involved. All other Society 
records and files are kept up to date by in- 
corporating in them changes made in the 
master file. 

From the master file are made the lists of 
members registered in the Professional Divi- 
sions. Many Divisions issue newsletters, 
notices of meetings, and other materials of 
specific interest to persons registered in these 
Divisions. If you wish to receive such infor- 
mation, you should be registered in the Di- 


— 


Home 
address 


Name of 
employer 


Address of 


employer 
Street City 


Product or 

service of company 
Title of position held 
Nature of work done 


| am a subscriber to (please check) 
Publication 


Macnanicar ENoIngERING 
{_} Transactions of the ASME 
() Journal of Applied Mechanics 
Applied Mechanics Reviews 


A~Aviation 
C-—-Management 


{_] E—Oil and Gas Power 
F—Fuels 

(_] G—Safety 

H—Hydraulics 


796 


ASME Master-File Information 
(Not for use of student members) ° 


Please register me in three Professional Divisions as checked: 


C) J--Metals Engineering 

B-—Applied Mechanics K—Heat Transfer 

(_] L—Process Industries 

D-—-Materials Handling M—Production Engineering 
N—Machine Design 

P—Petroleum 

R—Railroad 


visions (no more than three) in which you 
are interested. Your membership card bears 
key letters opposite your address which indi- 
cate the Divisions in which you are registered. 
Consult the form on this page for the meaning 
of the letters. If you wish to change the 
Divisions in which you are registered, please 
notify the Secretary's office. 

It is important to you and to the Society to 
be sure that your latest mailing address, busi- 
ness connection, and Professional Divisions’ 
enrollment are correct. Please check whether 
you wish mail sent to home or office address. 

For your convenience a form for reporting 
this information is printed on this page. 
Please use it to keep the master file up to date. 


Check mailing address 


State 


Address changes effective 
when received prior to: 
| 


10th of preceding month 
20th of preceding month 
20th of preceding month 
Ist of preceding month 


Power 

T—Textile 

V—Gas Turbine Power 

W—Wood Industries 

Y—Rubber and Plastics 

Z—Instruments and 
Regulators 


children; two brothers, Dr. Arthur H. Compton 
and Dr. Wilson M. Compton; a sister, Mrs. C. H. 
Rice; and five grandchildren. 


Harry E. Corl (1892-1954), consulting engineer, 
Philadelphia, Pa., died April 18, 1954. Born, 


State College, Pa, Aug. 27, 1892. Parents, 
John C. and Emma S. Corl. Education, BS, 
Pennsylvania State College, 1914. Marri 


Myrtle Gray, 1912. Assoc. Mem. ASME, 1922; 
Mem. ASME, 1935. 5 by wife and two 
children, Geraldine G. Corl, 
Assoc. Mem. ASME, Reidsville, 


William Randolph Cosentini (1911-1954), 
partner, W. R. Cosentini and Associates, consuit- 
ing engineers, New York, N. Y., died Jan. 28, 
1954. Born, Brooklyn, N. Y., June 12, 1911. 
Parents Eugene and Vincenza (Vessichelli) Cosen- 
tini. Education, BS(ME), New York Univer- 
sity, 1942 Married Rose De Stafano, 1944 (died 
1947). Jun. ASME, 1942. Survived by two 
children, William E. and Mary Anne. 


Manuel de Goirigolzarri y Arambaliza (1879- 
1953), representative and nonexclusive surveyor in 
Havana, Cuba, for the American Bureau of Ship- 
ping, 1940-1948, died in February, 1953, accord- 
ing to a notice recently received at Society head- 


quarters. Born, Urduliz, Vizcaya, Spain, June 
17, 1879. Education, completed mechanical- 
engineering course, ICC. Assoc. ASME, 1918. 


Survived by wife. 


Ross Earl Langill (1886-1954), secretary and 
treasurer, The Prescott Co., Menominee, Mic 
died June 9, 1954. Born Wausau, Wis., Dec. 
31, 1886. Education, graduate, Ferris Institute, 
Big Rapids, Mich., Mem. ASME, 1942. 
He held several patents pertaining to heavy saw- 
mill and woodworking machinery. 


Fred Viall Larkin (1883-1954), professor emeri- 
tus of mechanical engineering at Lehigh Univer- 
sity, died May 23, 1954. Born, Verona, Wis, 
April 2, 1883. Parents Edwin N. and Eddora 
(Viall) Larkin. Education, BS, University of 
Wisconsin, 1906; MS, 1915; hon. DS, Stevens 
Institute of Technology, 1948. Married Nell 
Grant Wright, 1910. From 1927 until 1948, 
when he retired, he was director of curriculums in 
mechanical and industrial engineering at Lehigh 
University. He held two patents and was the 
author of several miscellaneous articles for the 
technical press. Mem. ASME, 1915; Fellow 
ASME, 1945. Heserved the Society as a member 
of Publication Committee, Council, and Commit- 
tee on Relations With Colleges. Survived by 
wife and two sons, Franklin J. and Richard N 


Nathan M. Lower (1880-1954), who until his 
recent retirement was president-owner of Stoker 
Engineering and Manufacturing Co., Erie, Pa., 
died June 17, 1954. Born, Three Tuns, Pa., 
March 7, 1880. Parents, William C. and Mary 
P. (Marple) Lower. Education, BS, Pennsylva- 
nia State College, 1906. Married Edna E 
Lautenslager, 1932. More than 300 patents were 
issued to him on his inventions relating to loco- 
motive and industrial stokers. Mem. ASME, 
1913. Survived by wife and ason, John L 


David McKnight McGinnis (1911-1954) 
president, Custom Engineering Co., Los Angeles. 
Calif., died Feb. 28, 1954. Born, East Ely, Nev., 
Nov. 5, 1911 Education, high-school graduate, 
1929; engineering subjects at various evening 
schools in Los Angeles. He was commissioned by 
National Board of Boiler and Pressure Vessel 
Inspectors. Jun. ASME, 1944 


William A. Neill (1882-1954), retired mechani- 
cal engineer, died June 12, 1954. Born, George- 
town, Colo., March 17, 1882. Parents, Edward 
E. and Eva K. Neill. Education, public schools 
and ICC courses. Married Bertha E. Bleiber. 
1903; daughter, Elizabeth B). Mem. ASME, 1918 


Jesse Taylor, Jr. (1892-1954), regional steam 
superintendent, Atlantic Region, Westinghouse 
Electric Corp., Philadelphia, Pa., died March 18, 
1954. Born, Philadelphia, Pa., Oct. 17, 1892. 
Parents, Jesse and Mary Taylor. Education, 
public schools; courses in steam engineering 
Married Linda Esther Gorman, 1919; children, 
Robért G. and Jesse, 3rd. Mem. ASME, 1940 


Henry Elwynne Worcester (1875-1954), re- 
tired vice-president, United Fruit Co. and Revere 
Sugar Refinery, Boston, Mass., and officer of 
several other companies, died April 9, 1954 
Born, Lowell, Mass., Sept. 30, 1875. Parents, 
Horatio E. and Annie (Jaroce) Worcester. Edu- 


cation, graduate Lowell High School; 3 years, 
Massachusetts Institute of Technology, 1893- 
1896. Married Alice Gerry Duncan, 1905 


Assoc. ASME, 1903. Survived by wife and three 
children, Mrs. Mary von Rosenvinge and John D., 

all of Winchester, Mass.; and Henry E., Anna- 
polis, Md 
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G. S. Gears can clean up troublesome Gearing 


problems. Here’s why: each unit, however simple or 
intricate, in runs of hundreds or thousands, measures 
up to the most extreme standards of accuracy! It's this uni- 
Sorm excellence that counts .. a precise quality developed 
and perfected here through 38 years of specializing in 
making better Small Gears exclusively. This vast ex- 
perience has brought peace of mind and speedier, less 
costly assembly operations to a host of critical manu- 
facturers from coast-to-coast. Join this growing group 
of well pleased G.S. customers next time you need 
Small Gears. Tell us about your needs. Our capable en- 
gineers will be quick to lend you every possible aid. 


See where and how we mass-manufacture Small Gearing 
to uniformly fine tolerances. This attractively printed 84 
# 11" 6-page folder is punched for ring-binder use. You'll SPURS © SPIRALS © HELICALS © BEVELS © INTERNALS 


*, want to keep it handy for frequent reference. It contains 23 
pictures of Small Gears, plant views, as well as Diametral WORM GEARING © RACKS © THREAD GRINDING 


and Circular Pitch Tables. Ask for your copy on company } 
stationery, please! , 
OF FRACTIONAL HORSEPOWER GEARING 
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This “Hospital Valve” for OXYGEN 
now serves many industrial needs... 


JENKINS Fig. 504 Bronze Globe 
with TEFLON disc and packing 


ik. 504 was designed for the 
irements of controlling oxy- 
gen, nitroug oxide, or any non-flammable 
gases in h@spital services. Industry was 
quick to ndte its unique advantages, and 
it is now frequently specified for systems 
carrying g4seous fluids for heating, cool- 
g, and processing, where 
s mot exceed 400 psi, or 
a maximum of 150° F. 


Complies fully with ‘Standards for 
Non-Flammable Medical Gas Systems'’ of 
NATIONAL FIRE PROTECTION ASSOCIATION 
NATIONAL BOARD OF FIRE UNDERWRITERS 
AMERICAN HOSPITAL ASSOCIATION 


TEFLON Disc and Packing 


DuPont “Teflon” is a tough, “waxy” 
inert solid, gray-white in color, 
tasteless and odorless, non-adhe- 


ing, light 
pressure 
temperatu 


Fitted arjd tested to comply fully with 
all Association specifications for hospital 
. 504 has the “extra value” 

throughout that is assured 


services, F 


another example of the broad range of 
every service” in Jenkins’ 
ne, 


“valves f 
complete 


Jenkins Bros., 100 Park 
Ave., New York 17. Ask 
for Bulletin 116, 


Distributor, or write: 
. 
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GET COMPLETE INFORMATION 
* from your Jenkins Valve 


LOOK FOR THE JENKINS DIAMOND 


SOLD THROUGH LEADING INDUSTRIAL DISTRIBUTORS EVERYWHERE 


sive and frictionless. Teflon’s high 
resilience assures perfect contact of 
disc with lapped, crowned seat for 
gastight closure. Packing is one- 
piece ring of Teflon, provides de- 
pendable leak-proof seal with 
light compression. 


Reinforced Body Casting 

High strength bronze body is 
ribbed along bottom centerline 
providing extremely high factor of 
safety. Guards against distortion 
from vibration, shock, or pipe 
strains. 


Degreased 

All bronze parts are thoroughly 
degreased before assembly. 
Polished Spindle 

Alioy bronze spindle is polished 
to permit easy turning and assure 
leak-proof seal. 


Sizes 
— %" to 2” — 400 lb. O.W.G, 


MECHANICAL ENGINEERING 


| 
| 
by Jenkin quality standards. p 
Get details — find out how Fig. 504 al — 
. can improfe efficiency and economy in 
your hookups for critical service. It’s 
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NEW: 


EQUIPMENT 


BUSINESS 
NOTES | 


Proportioning Pump 


A new proportioning pump with no pack- 
ing, but with unique high speed valves and 
pulse free flow is being introduced by Hills- 
McCanna Co., 3025 N, Western Ave., Chi- 
cago 18, Ill. Designated as the Hills-Mc- 
Canna-Meter the pump is a packless, positive 
displacement, fully enclosed unit. Its design 
makes possible a wide output flow range 
which is easily adjustable by light finger 
pressure while the pump is operating or 
Stationary. 

It is claimed the meter will precisely meter 
quantities from 5 cc to 6 gph per feed, depen- 
dent on material being handled. Under actual 
operating conditions, however, the pump has 
handled quantities as low as 3 cc per hour 
with good consistency and ability to repro- 
duce the flow. Standard speeds range from 
27 to 900 strokes per minute and at the higher 
speeds and higher capacities particularly, the 
flow is continuous for all practical purposes. 
Gases and vapors are vented automatically. 
Standard units will develop pressures up to 
2500 psig. 

The pumping element is sealed and abso- 
lutely leakproof, and there are no packing 
glands or stuffing boxes. The unit is com- 
pletely enclosed, yet easily serviced. Regu- 
lation is said to be easily adaptable to auto- 
matic control, utilizing direct instrument air 
signal, Valves are high speed type, having 
special valve and seat surfaces designed to 
be fast acting, positive seating and self 
cleaning. Valve service and replacement is 
also said to be very simple. 


Controller Unit 


A low-cost controller unit PTL for on-off 
or high-low control action in response to 
forces, weights, pressures, or torque meas- 
ured by means of Baldwin SR-4 load cells, 
pressure cells, and torque pick-ups is an- 
nounced by Baldwin-Lima-Hamilton Corp., 
Philadelphia 42, Pa. 

The controller is operated in conjunction 
with the recently developed PTL ampli- 
fier and is recommended by the company 
for use where simplicity is important, avail- 
able space is small, and accuracies of 2 to 
5 per cent are satisfactory. Two controllers 
may be used with a single amplifier. A 
single-pole double-throw relay can be ad- 
justed to trip anywhere over 0-100 per cent 
of full scale, as provided by the pointer knob. 
All adjustments are on the 6 X 7-in. front 
panel. A case is available. 


Reproduction Machine 


A low cost, tabletop direct reproduction 
machine, designed for use in the engineering, 
drafting, and architectural fields, has been 
introduced by Charles Bruning Co. Inc., 4700 


Montrose Ave., Chicago 41, Ill. The new 
unit is the Copyflex Series 100 model. 

The machine has an operating speed of 12 
fpm and has a printing width of eleven in. 
It can be used to make copies of the smaller 
size drawings which form a large part of re- 
production work in the engineering, drafting, 
and architectural fields——rough sketches and 
finished drawings of component parts, de- 
tails, and sub-assemblies, as well as specifi- 
cation lists, tabular listings, descriptive 
sketches, floor plans, and elevations. 

The unit is a completely self-contained 
copying unit based on the diazo direct copy- 
ing process; it does not require any exhaust 
ducts, darkroom facilities, special lighting, or 
plumbing. The machine makes positive 
copies directly from the original of anything 
drawn, written, printed, or typed on ordinary 
translucent paper. 


Available literature or information may be secured by weithig direct 
to the manufacturer, Please. mention MECHANICAL ENGINEE 


RING. 


Profilometer Pilotor 

Micrometrical Mfg. Co., 345 S. Main St., 
Ann Arbor, Mich. announces a new linear 
pilotor for use with G-type profilometer 
tracers in measuring the roughness of short 
or hard-to-reach surfaces. Known as the 
type AD linear pilotor, this unit supports 
the tracer and provides vibrationless 
straight line tracing movement of any de- 
sired length from in. to in., with 
smooth and rapid reversals, it is claimed. 

The piloting mechanism is at the top of 
a rigid column which is mounted on a 24 in, X 
18 in. granite base plate. A motor drive 
assembly gives a reciprocating movement to 
a horizontal ram; and the ram carries a 
tracer holder, which is hinged to permit 
swinging the tracer upward. The tracer 
holder has a collet at the bottom for clamp- 
ing the tracer in position, and a graduated 
collar at the top for fine vertical adjustment. 
Length of stroke is adjusted by a slideable 
sleeve and graduated plunger at the front of 
the pilotor housing. 

The piloting mechanism can be swung 
horizontally and clamped at any angle, the 
company says, thus permitting the tracer to 
reach over the back or end of the base plate, 
for measuring work that cannot be placed on 
the base plate. Details and specifications 
are given in Bulletin LT92, available on 
request from the company. 


Actuator Motor 


A series-wound 25-w miniature motor de- 
signed for use as a driving element in low- or 
high-speed linear- or rotary-actuator applica- 
tions is described in a new leaflet, Form SR- 
43 available from Dalmotor Co., 1350 Clay 
St., Santa Clara, Calif. 

The motor is illustrated, detailed in di- 
mensioned outline drawings, and defined in a 
listing of electrical and physical character- 
istics. Performance data, given in graphic 
form, covers rpm, efficiency, output watts, 
and input amperes, over the torque output 
range to 4.25 oz in. 
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YOU CAN KEEP 
ACCURATE CONTROL OF 
LUBE OIL TEMPERATURE 


This NIAGARA AERO HEAT EXCHANGER 
holds at 100°F. the oil that lubricates a 2000 
H. P. rolling mill drive. (Rolls used appear in 
the foreg d of the photograph). 


The Niagara Aero Heat Exchanger uses atmospheric air 
to cool liquids and gases by evaporative cooling, removing 
the heat at the rate of input, controlling temperatures 
precisely. You save 95% of the cost of cooling water. You 
get great saving in piping, pumping and power, quickly 
getting back the cost of the installation. 

You can cool and hold accurately the temperature of all 
fluids, air and gases, water, oils, solutions, chemicals for 
processes and coolants for mechanical and electrical 
equipment. You can cool welding machines, hydraulic and 
extrusion presses, plastic molds, furnaces, controlled at- 
mospheres, quench baths, obtaining better results with 
precise temperature. You obtain closed system cvoling, 
free from dirt or scale. 


For further information, write for Bulletin No. 120 


NIAGARA BLOWER COMPANY 


Dept. ME, 405 Lexington Ave. New York 17, N.Y. 


District Engineers in Phincpal Cities of United States and Canada 
& 
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Extra-Duty Tapered Gear Pump 

Especially designed for difficult service 
applications is an extra-duty model of its 
tapered-gear pump introduced by the East 
Shore Machine Products Co., Cleveland 23, 
Ohio, Developed to handle liquids con- 
taining materials of an abrasive nature or 
foreign matter which normally punishes a 
gear pump severely, the new U-3 model will 
outlast a conventional pump by many times 
in any tough application. 

The pump will maintain its high initial 
mechanical and volumetric efficiency 
throughout its service life because, by reason 
of its special taper design, any wear which 
occurs is automatically taken up without 
effect on clearances. The impellor gears, 
are the straight spur type, and ground with 
a 2-deg taper after hardening to match the 
tapered recess in the housing. As wear 
occurs, spring tension on a floating back-up 
plate acts to force the gears into the taper 
bore of the case to maintain close fit and 
constant high vacuum. 

It attains a 29-in. vacuum level under 
conditions of restricted flow. With a 
nominal capacity of 8 gpm, the pump will 
deliver up to 18 gal at 1000 rpm shaft speed, 
at pressures banging up to 250 psi. Con- 
struction details of the new U-3 pump are 
especially suited to heavy-duty service. 
Shafts are hardened and ground, and the 
unit is equipped with generously-dimen- 
sioned bronze bearings. 


A new recording thermometer, designed to 
pass through a traveling oven with bread 
and other baked goods has been announced 
by the Bristol Co., Waterbury 20, Conn. 

The instrument, completely self contained, 
is no higher than a loaf of bread when in its 
operating position. For use, it is simply 
laid on its back next to a pan of baked goods, 
and allowed to pass completely through the 
traveling oven. The company claims that 
when it emerges at the discharge end, a 
complete record of the actual temperatures 
encountered at each point along the way are 
inscribed on its smoke covered chart. 

The recorder can also be used in non-food 
baking applications, where a low-clearance 
instrument is required for continuous con- 
veyor, traveling tray, or other traveling- 
ovens. Bulletin 1855, giving specifications 
and illustrating the thermometer, is avail- 
able from the company. 
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Thinner Sheet Fatigue Tested 


Fatigue properties of sheet stock (metals, 


plastics, etc.) as thin as 0.010 in. can now 
be determined on the Sonntag SF-2-U 
fatigue testing machine, it is announced 
by Baldwin-Lima-Hamilton Corp., Phila- 
delphia 42, Pa. A new accessory fixture 
developed by Sonntag Scientific Corp. is 
furnished with the machine. Former mini- 
mum thickness of specimens was two and a 
half times this figure. 


Over 85% of the torque wrenches 
used in are 


TORQUE WRENCHES 
Read by Sight, Sound — 


ary ees: 


e Permanently Accurate 
@ Practically 
@ Faster—Easier to use 


Je-tech gins... ideh 
ounces,..inch pounds 


manufacturer, 
design and 
production man 
should have 
this valuable 
dota. Sent upon 
request. 


PA [5 vant feo 


an [QUALITY 


LATEST 
CATALOGS 


Fatigue testing of thinner sheet specimens 
is accomplished by holding one end of the 
specimen fixed (as before) and the other end 
free but guided in such a way as to produce 
maximum stresses in two lines across the 
specimen instead of one line. A new speci- 
men shape is required. Stresses are pro- 
duced by forcing the specimen into an S- 
curve or reversing S-curves at 1800 cycles 
per min. 

A stress of 150,000 psi was produced in a 
0.01-in. specimen of a certain material with 
less than '/, in. deflection and 5.25 |b force. 
By former test methods this fatigue stress 
would have required approximately */, in. de- 
flection and a force of 1.62 lb, both of which 
are outside the range of the machine. Ma- 
chine capacity is 50 lb with amplifying 
fixture. Maximum deflection is !/2 in. 


Air Motors Announced 


Designed to combine in one compact unit 
a cylinder, a four-way valve and a wide 
variety of valve controls, Lehigh air motors 
are now available in bores of 1'/:, 2 or 3 in. 
with any desired stroke from Lehigh Found- 
ries, Inc., 1500 Lehigh Drive, Easton, Pa. 
The company says only one air connection is 
required to bring air to the air motor. 

The built-in valve can be operated either 
manually, or by air or electricity. If de- 
sired, it can be operated by one of these 
means in one direction and another of them 
in the opposite direction. Air operation is by 
means of poppet or bleeder valves which con- 
trol the movement of the four-way slide valve 
and therefore control the air motor itself. 

The valve can be operated electrically 
utilizing any one of three different types of 
control for the built-in solenoids. The valve 
body is made of high quality bronze. The 
valve piston is stainless steel. The slide 
valve is bearing bronze sliding on a steel bar 
stock base which assures freedom from groov- 
ing. 

Lehigh air motors can be furnished with or 
without adjustable cushions at either or both 
ends of the cylinder. All units have adjust- 
able speed control of the piston rod in both 
directions. Nine different types of mount- 
ings are available. The motors are suitable 
for air pressure up to 200 psi. 


Electric Brakes, Clutches 


A complete new line of electric brakes and 
clutches, suitable for use in all types of in- 
dustrial machinery, has recently been put on 
the market by the Warner Electric Brake & 
Clutch Co., Beloit, Wis., company officials 
announce. 

The new braké features a replaceable 
facing, similar to the replaceable lining found 
in automobile brakes. This facing makes it 
possible for the brake to last as long as any 
machine on which it is installed, since the 
only part subject to heavy wear—the fac- 
ing—can be easily changed. Warner execu- 
tives point out that the new brake is ex- 
tremely compact and simple in construction. 
It contains only three main parts—the field, 
the armature, and the replaceable face. 


Want PRECISION SHEARING. 
at HIGH SPEED? 


\ Check these features and 
you'll want a DI-ACRO* SHEAR 


metas 
© PRECISION — strips less than 
-.025” wide accurately 
sheared. Thousands of parts 
| exactly duplicated. 
| © CUTTING SPEED—rivals that of 
| Ee power machines. 
© RATED CAPACITY—16 gauge. 
| mica 
* EASY TO OPERATE—a woman 
can operate it. 
© CHOICE OF MODELS —avail- 
am able in four sizes. Widths 


from 6 to 24 inches. Four 
power models also available. 


© ENGINEERING SERVICE— always 
at your disposal, 


© PORTABLE—readily moved. 


© RUGGEDLY BUILT—backed by 
one year warranty. 


© DELIVERY —immediate on 
most models. 


© cOST—that’s good too. 
*pronounced 


SCREEN MESH 


— MORE INFORMATION? 
Send for 32-page catalog 

Gives full details on both hand 
and power operated Di-Acro 
Shears, Benders, Brakes, Notch- 
ers, Punch Presses, Rod Parters 
and Rollers. Mail your request 
today. 


Creators of 


“DIE-LESS DUPLICATING” 


PRECISION 
METALWOPEING 
MACHINE 


O'NEIL-IRWIN MFG. CO. 
308 8th AVE. 
LAKE CITY, MINN, 
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THE CONVAIR CHALLENGE TO 
ENGINEERS OF EXCEPTIONAL ABILITY 


Beyond the obvious fact that Convair 
in San Diego offers you a way of liv- 
ing judged by most as the nation’s 
finest from the standpoint of weather, 
beauty and interesting surroundings, 
the Convair Engineering Department 
offers you challenges found in few 
places. 


It is, we believe, an “engineers” 
engineering department— interesting, 
energetic, explorative — with the 
diversity that means security for cap- 
able personnel. 


As proof, consider this: Convair devel- 
oped and flew the world’s first turbo- 
prop airplane, first delta- wing air- 
plane, first delta-wing seaplane — 
engineered and built the world’s big- 
gest transport, the world’s safest high- 
performance commercial aircraft. 


Or this: Convair's B-36 is the world’s 
largest operational bomber, Convair’s 
B-.24 Liberator was World War II's 
most used heavy bomber, Convair's 
XPSY-1 holds the world’s endurance 
record for turbo-prop aircraft. 


Or this: Convair has been awarded 
the nation’s first production missile 
contract and the first production con- 
tract for supersonic interceptors. 


Currently .. . Convair has the greatest 
diversity of aircraft engineering pro- 
jects in the country, including high- 
performance fighters, heavy bombers, 
large flying boats, transports, trainers, 
seaplane fighters and guided missiles. 


Currently... Convair has a completely 
integrated electronic development 
section engaged in advanced develop- 
ment and design on missile guidance, 
avionic projects and radar systems. 


Would you like to join us? We earnestly 
need engineers of proven ability — 
men who want to make full use of 
their time, their minds, their skills 
and abilities solving the complex 
problems confronting us in these 
projects. If you are such a man, write 
us and we'll send you a free booklet 
about us, plus other interesting mate- 
rial to help you make the decision. 


Write: H. T. BROOKS, Engineering Personnel 
Department M-9 


CONVAIR 


3302 PACIFIC HIWAY 


in Sam Diogo, Caliormia 
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Adjustment for wear on the brake is com- 
pletely automatic and requires no manual 
servicing, even on machines which operate 
around the clock, it is explained. 

The electric clutch operates on a “‘station- 
ary field” principle, said to be a new Warner 
method for inducing current into a rotating 
coil. The new clutch needs no slip rings or 
brushes. Both the replaceable face brake 
and the stationary field clutch can be con- 
trolled by a simple push-button, under the 
control of an operator, or automatically con- 
trolled by electric switches, relays, electric 
eyes, or any other type automatic system. 

At the present time, the company an- 
nounces, both the brakes and the clutches 
are being manufactured in the torque range of 
8 lb in. to 700 lb ft. Smaller and larger sizes 
are being developed for future production. 


Hardness Tester 


A Rockwell motorized hardness tester, 
Model Y, which is semi-automatic in opera- 
tion, has been perfected and announced by 
the Wilson Mechanical Instrument Div., 
American Chain & Cable Co., Inc., Bridge- 
port, Conn. According to the manufacturer, 
the device features a short test cycle to permit 
an increased number of Rockwell readings to 
be taken and recorded within a definite time 
period. 

The motor’s function in the test cycle is to 
remove the major load. The cycle of major 
load operation is less than 2 seconds, Its 
application is controlled through a dash pot, 
which gives infinitely variable speed control. 
Power is supplied to unit from a 110 volt, 60 
cycle, single phase a-c line. 

The instrument features an illuminated 
dial gage, indenter light and the company’s 
Set-O-Matic dial gage which is said to 
eliminate setting the large hardness indicator 
pointer to zero manually because the pointer 
will automatically return to zero when the 
minor load is applied. 

The unit is furnished with a 1/j¢ in. steel 
ball penetrator chuck, complete set of anvil, 
dead weights for applying 60 kg, 110 kg and 
150 kg major loads. It is equipped with two 
B scale and two C scale test blocks and a 
vinyl plastic overall cover. Bench space re- 
quired is 12 by 20 in. 
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Profilometer Tracer 


Micrometrical Mfg. Co. announces the 
Profilometer type GC tracer for measuring 
surface roughness across the bottom of flat- 
bottomed grooves and slots to '/,-in. depth 
and behind shoulders to '/,-in. height. When 
measuring crosswise, it permits 1/j-in. 
length of trace in slots of §/g2-in. width, and 
greater length of trace in wider slots. It 
measures lengthwise in slots as narrow as 
in. 

The tracer can also be used in ID’s from 
%/g,-in. to flat, and on all other internal and 
external surfaces where the geometry of the 
work permits and where the part can be 
mounted with the work surface approxi- 
mately horizontal. Details and specifications 
are given in Bulletin LT93, available on re- 
quest from the company, 345 S. Main St., 
Ann Arbor, Mich. 


Plunger Pump Bulletin 


A bulletin on vertical triplex, single action 
plunger pumps is being offered by Worthing- 
ton Corp., manufacturers of pumping, indus- 
trial, construction, air conditioning and refrig- 
eration equipment. Illustrated by photos, 
charts and line drawings, the bulletin con- 
tains information about features, applica- 
tions, ratings, dimensions and specifications 
of the VTE, VTE-1 and VTE-2 types of 
Worthington plunger pumps. 

Designed for application in many fields 
including the petroleum industry, water 
flooding and salt water disposal, hydraulic 
press systems, hydraulic descaling systems, 
the plunger pumps offer such features as 
interchangeable plunger sizes; individual 
valve covers; flanged suction and discharge 
openings; stuffing box drains; complete auto- 
matic oiling system; straight-through liquid 
flow; close-clearance liquid end; and syn- 
chronous suction valve unloaders, supplied 
as optional equipment. Copies may be ob- 
tained from Advertising and Sales Promo- 
tion Dept., Worthington Corp., Harrison, 
N. J., specifying Bulletin W-414-B45, 


A special electric control system, incor- 
porating a new-type Warner electric brake, 
has been developed for high-speed packaging 
machines by Warner Electric Brake & Clutch 

° Co., 105 W. Monroe St., Chicago 3, Ill. 

The control system enables the machines to 
wrap up to 130 units of any size or shape per 
minute, the company says. On standard- 
sized packages, the machine can wrap in ex- 
cess of 150 units per minute. 

The new machines are entirely self-operat- 
ing. The articles to be packaged are fed 
through a hopper into one end of the machine. 
Once inside the machine, they are wrapped, 
sealed (either by glue or heat process), the 
pre-printed label is applied, and the product 
emerges at the other end ready to be boxed in 
shipment quantities. 

The machine can package goods in a vari- 
ety of materials including glassine, cello- 
phane, greaseproof, wax paper, plastics, 
metal foil and ordinary wrapping paper. 


> high water alarm: ‘th 
pump start” 
> ‘pump stop 


v Levalarm EA15 supplies quick fuel 
cut-out on the two 200 psi boilers at 
Toledo University. 


Reliance Electrode-Type Levalarms 


for pressures up to 1100 psi. 


You can operate alarms and fuel cut-out, 
start and stop pumps by means of these lat- 
est Reliance devices. Installed on or in the 
water column, the four models of the new 
Levalarms provide a desirable selection for 
various control combinations on boiler 
pressure from the lowest to 1100 psi. 
They're ideal for use on package boilers. 


Operated by relays and special transformer- 
created currents, Levalarms are entirely 
electrical — have no bellows or stuffing 
boxes, vacuum tubes or magnets. They take 
their commands from the boiler water it- 
self, as it rises or falls in the water column. 


It’s easier to understand these devices by 


reading the special catalog bulletin D2, 
completely illustrated. Please write for it. 


The Reliance Gauge Column Company 
5902 Carnegie Avenue @ Cleveland 3, Ohio 


How electrodes are in- 
stalled in water column 
head (and protected by 
cover) for Levalarms EAI7 
and 18. 
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NO SICKENING HOT BLAST! 


is the big difference 
between most unit heaters 
and the WING Revolving 
‘Heater. The soft. airstream 
from the slowly revolving dis- 
charge outlets createsa warm, 


‘gentle, yet live sensation -of 
comfortable well-being that 
is without equal for keeping 
workers contented and 


productive. 


-» And in the Summer time 
with the steam turned off and 
the fans on, these same re- 
volving discharge outlets will 
create a pleasing, cooling 
effect on the hottest days. 


UNIT HEATERS 


BLOWERS 


Lo Wing’ 


156 Vreeland Mills Road, Linden, N. J. 
iyo Linden, N.J. & Montreal, Canada 


_Etab. Wanson, Brussels, 
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Geared Joint 

Stow Mfg. Co., 52 Shear St., Binghamton, 
N. Y., has announced a new mechanical de- 
vice for transmitting torque around a bend, 
called a “geared joint.” 

This j joint transmits power by a system of 
bevel gearing. Unlike a universal joint, the 
geared joint has no maximum angle of 
operation, it will operate in any angle up to 
360 deg. 

The primary use for the geared joint is for 
making sharp bends with flexible shaft or 
reach rod remote controls for valves. When 
installing valve controls it is often necessary 
to make sharp bends in the controls to avoid 
obstacles, company engineers point out. The 
geared joint makes it simple to detour 
around these obstacles since the workman 
can set the joint for any angle necessary. 

The joints are available in three sizes, 
ranging from '/2 to 15/, in. flexible shaft 
diameters. 


hh 


UNITED 
STATES 


Produces Silicon Transistors 


Texas Instruments, Inc., 6000 Lemmon 

ve., Dallas 9, Tex., has announced the 
start of commercial production on silicon 
transistors. By using silicon instead of 
germanium, the initial commercial silicon 
transistor immediately raises power outputs 
and doubles operating temperatures. 

The new silicon transistors are said to be 
in small, but growing, volume production 
and that units are immediately available 
on a limited quantity basis. The silicon 
transistors are ready for field application and 
are equipped with glass-to-metal hermetic 
seals. 


Largest Meter 


A new model M-200 added to the line of the 
Meter Div. of A. O. Smith Corp., Box 584, 
Milwaukee, Wis., is described as the largest 
meter in the industry. It has a rated capacity 
of 2000 gpm under a working pressure of 1200 
psi. 

Although the meter weighs 6275 lb, the 
inner metering unit weighs only 800 Ib. 
Principal use of the M-200 will be on high 
pressure product and crude oil lines, accord- 
ing to the company. 
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New Fan Series 

Clarage Fan Co., Kalamazoo, Mich., has 
announced a new series of fans, designated as 
type XL, for industrial air and materials 
handling. The fans range in size from 11 
through 60 in. inlet diameters with pres- 
sures to 18 ft SP and volumes to 130,000 
cfm. 

The smaller fans in the series provide a 
universal discharge, can be furnished with 
three different interchangeable wheels and 
are reversible when equipped with rim or open 
type wheels, according to the company. A 
bulletin, No. 702, describing the new series 
is available from the company. 


Portable Vacuum Cleaner 


U. S. Hoffman Machinery Corp., Air 
Appliance Division, 105 Fourth Ave., New 
York, N.Y. has introduced a new 5 hp 
portable vacuum cleaner, designed to oper- 
ate two 50-ft 1'/:-in. hoses simultaneously — 
or one 75-ft length of 1'/z-in. hose. 

The Hoffco-Vac 35 has a large dust bucket 
and is equipped with an exhauster and motor 
which produce 6.5 in. hg suction. The 
company recommends the machine for use 
as a general housekeeping tool to keep 
floors, wall, lights and other dust catchers 
around the plant spruce and clean, and says 
it fills a specific need in industry for a high- 
vacuum, low-cost cleaner. Because of dy- 
namically and statically balanced impellers in 
the exhauster, the machine is said to operate 
with little vibration or noise. 
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BALANCED PLUG VALVE 


IN YOUR FLUID SYSTEMS 


When you combine “Bellows” with 
“Diaphragm” you get ‘“Bellofram.” 
This amazingly simple but new idea in 
Fluid Barriers performs both bellows 
and diaphragm functions — easier, 
better and simpler. A standard Bello- 
fram can be applied to your product. 


WHAT THEY ARE 


Bellofram seals are long-stroke, deep 
convolution, constant-area diaphragms 
with extreme flexing life and exception- 
ally low spring gradient. They are 
relatively unaffected by foreign matter, 
and since they need no lubrication, they 
are clean. They eliminate leakage. 
Friction-free, rolling action gives excep- 
tional cycle life. High dielectric strength 
and remarkable resistance to chexnical 
action are important features. Area 
accuracy is affected only by surround- 


c Oo R P 


ellofra 


144 MOODY ST., WALTHAM, MASS. 


PRESSURE SWITCH 


PRESSURE VOLUME 
TRANSFORMER 


SINGLE SEATED BALANCE VALVE 


ing components to which they auto- 
matically adapt themselves. 


APPLICATIONS UNLIMITED 


Bellofram seals may be used in almost 
any piston-cylinder application, for 
either precision measurement or fric- 
tionless power. Infrequent replacement 
is the only maintenance. Effective area 
can be controlled to within less than 
0.1% over the working stroke. Efficient 
operation can be obtained at pressures 
verre from inches of water to 500 
PSIG max. over a wide temperature 
range. Plan to incorporate Bellofram 
seals into both your old and new de- 
signs. A sketch of your device will hel 
us help you. Strict confidence dameel 
Write today. 


© Bellofram Corporation 
* Trademark 
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For concentrated 


“=> HEAT 


for confined areas 


CHROMALOX 


CARTRIDGE HEATERS 


SAFE EFFICIENT 
EASY-TO-INSTALL 


Chromalox Electric Cartridge Heaters pro. 
vide dependable heat when and where you 
need it at the temperatures you require. 
Dies. molds, platens, moving parts, etc are 
quickly and accurately heated to controlled 
temperatures required for most efficient 
production. Lengths up to 40’’, diameters 
%"’ to 3%’, ratings 30 to 8750 watts. 


d on 


For Complete Details 


poems 


EDWIN L. WIEGAND CO,, industrial Division 
764 THOMAS BLVD., PITTSBURGH 8, PA. 


Please send me free copy of CATALOG 50 
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Molding Materials 


Three new and improved plastic molding 
materials have been announced by Bakelite 
Co., a div. of Union Carbide and Carbon 
Corp., 260 Madison Ave., New York 16, N.Y. 

Improvements in moldability, curing speed 
and general properties that indicate new cost 
reductions for molders, have been developed 
by the company’s research laboratories for 
each of the materials. 

One is a general-purpose Bakelite styrene 
plastic said to combine higher plasticity with 
faster set-up than previous materials. The 
second is Bakelite C-11 (acrylonitrile-sty- 
rene) plastic with greater toughness and 
chemical resistance, and the third is a gen- 
eral-purpose, brown Bakelite phenolic mold- 
ing plastic said to be of special interest to 
molders of electrical items. 


Fractional HP Drives 


A line of combination power and speed 
control units, engineered to meet specific 
needs of fractional horsepower drives, has 
been developed by the Dynamatic Div. of the 
Eaton Mfg. Co., Kenosha, Wis. 

Known as fractional horsepower Adjusto- 
Spede drives, the units are an integral com- 
bination of ac constant speed induction 
motors, eddy-current couplings, and elec- 
tronic speed controls, 

The manufacturer reports that the drives 
are being used for business machines, print- 
ing presses, machine tools, conveyors, wire 
drawing equipment, welding machines, metal 
and paper rewinds, and laboratory experi- 
mental machines. Under constant torque or 
fan type load, the Adjusto-Spede Drive may 
be operated continuously at any speed within 
the limits of the speed range. Electronic 
control insures speed stability of =2 per cent 
of top speed at any point within the range. 

A simple connection to a standard single or 
three-phase electrical power line is all the 
wiring that is required. For remote control 
operations, only minute current is required for 
the speed setting potentiometer circuit, 
which may therefore, be located as far_as 100 
ft away from the equipment. 

Weighing less than 50 Ib, the models are 
designed for mounting on wall, ceiling, or 
floor, without modification, Drives are avail- 
able in 115/220 v, single phase or 220/440 v, 
three phase; '/4, '/s, and '/, hp at 1600 rpm, 
10:1 constant torque speed range; '/2 and 
3/, hp at 3200 rpm, 20: lrange. 


FOR ALL GRADES 


‘OF LIQUID FUEL 


Enco Burner Units of Steam or Mechan- 
ical Atomizing Types are made in 
various sizes with capacities from 1 to 
1000 gallons per hour. 

Designed for operation either with or 
without air registers and for natural or 
forced draft. 

The Enco Interchangeable Aiomizer 
is made for instant change of guns 
for operation by either steam or me- 
chanical system or to cover a wide 
range of capacity. 

Enco Atomizers are used with vari- 
ous types and makes of pulverized- 
coal and gas-burner units to provide 
a dual fuel unit for cold starting, or 
for full-load operation when coal or 
gas is not available, or use when oil 
is the more economical fuel. 

We have made many installations 
during the past 25 years and are. 
ready to cooperate with those looking 
for better operation and assurance 
against loss of steam output. 


THE ENGINEER CO. 
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NEW EQu!PMENT 
BUSINESS NOTES 


Inductor Excitation 
System for Generators 


A new exciter system available as original 
equipment with turbine-generator units or 
for modernization of older generators has 
been announced by Allis-Chalmers Mfg. 
Co., Milwaukee 1, Wis. 

In the system, brushes and commutator 
of the conventional exciter and all rotating 
windings have been eliminated by substitut- 
ing an inductor alternator for the usual d-c 
machine. Power for excitation is gener- 
ated at high frequency and then changed to 
direct current by a bank of selenium rectifi- 
ers. The rotating element of the new a-c 
exciter is adaptable to over-hung mounting 
on most 3600-rpm generators. 

When compared with the conventional 
d-c exciter-regulator system, the new ex- 
citer is claimed to eliminate most main- 
tenance requirements while providing superior 
reliability and performance. 

The first of these new exciter systems will 
be installed soon by Allis-Chalmers on a 
43,750-kva, 3600-rpm machine at Iowa 
Power & Light Co., Des Moines, Iowa. 


Bearing Mountings 


New improvements in the light duty ED 
series of regular and rubber insulated ball 
bearing pillow block and flange mountings 
have been announced by the Ahlberg Bearing 
Co., 3025 W. 47th St., Chicago, Ill. 

The mountings are now equipped with 
double setscrews for more permanent shaft 
locking; have a standard gun type of lubri- 
cant fitting instead of the ball check oil fitting 
formerly used. 

The series includes the ED Pillow Block, 
the FED Flange, and the EDR rubber- in- 
sulated pillow block with rubber mounting. 

Further information is contained in Bulle- 
tin 7149-A which is available from the com- 


pany. 


Hydraulic Transmissions 


A line of variable speed integral hydraulic 
transmission units adaptable to textile 
machinery drive applications is now avail- 
able from Vickers, Inc., 1400 Oakman Bivd., 
Detroit 32, Mich. These package units 
have variable displacement, axial type piston 
pumps and hydraulic motors, and suitable 
valves and controls enclosed in a bolted cast 
iron housing assembly. They are designed 


If your industry ot operation is here 


BAKERY PAPER MANUFACTURING 
BEVERAGE PETROLEUM REFINING, PRODUCING 
BUILDING PUBLIC UTILITIES 

CANNERY RUBBER PROCESSING AND PRODUCTS 
CHEMICAL SOAP MANUFACTURING 
CONFECTIONERY SUGAR REFINING 

FOOD PROCESSING RAILROADS 
LAUNDRY TANNERIES 
MARINE TEXTILE PRODUCTION, PROCESSING 


There's a Sylphon Control to give you dependable, | 
cost-saving regulation of temperature 
or pressure... help improve your operations 


@ Fulton Sylphon sup- 
plies a complete line of 
controls for temperature 
or pressure, for a wide 
variety of uses. Let us 
helpyou select a Sylphon 
Control that will help 
you do a more efficient 
job, make cost-savings 
too. For helpful infor- 
mation, please write for 


Catalog RK-D. 


CONTROLS COMPANY 


FULTON SYLPHON DIVISION ¢ KNOXVILLE 1. TENN. 
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@ MECHANICAL ENGINEERS 
@ ELECTRONICS ENGINEERS 
@ ELECTRICAL ENGINEERS 
@ PHYSICISTS 

@ AERODYNAMICISTS 

@ MATHEMATICIANS 

@ TECHNICAL WRITERS 


@ Sandia Corporation, o subsidiary of the Western Electric Company, 
offers ee opportunities to grodvates with Bachelor's or 
advanced degrees, with or without applicable experience, in the 
above fields. 
et Engineers and scientists at Sandia laboratory, an atomic 
weapons installation, work as a team at the basic task of 
applying to military uses certain of the fundamental processes devel- 
oped by nuclear physicists. This task requires applied research as 
well as straightforward development and production engineering. 
The place of an engineer or scientist on the Sandia team is 
determined initially by his training, experience, and tal- 
ents . . . and, in @ fleld where ingenvity and resourcefulness 
are paramount, he Is afforded every opportunity for professional 
growth and improvement. 
@ Sandia engineers and scientists design and develop com- 
plex components and systems that must function properly 
under environmental conditions that are much more severe than 
these specified for industria! purposes. They design and 
develop electronic equipment te collect and analyze test 
data; they build instruments to measure weapons effects. As 
part of their work, they are engaged in liaison with the best 
production and design in the country, and consult 
with many of the best minds in oll flelds of science. 
ee Sandia laboratory, operated by Sandia Corporation 
under contract with the Atomic Energy Commission, 
is loceted in Albuquerque — @ modern, mile-high city 
of 150,000 in the heart of the healthful Southwest. 
Albuquerque offers a unique combination of metropolitan 
facilities plus scenic, historic and recreational attractions; 
ond a climate that is sunny, mild, and dry the year 
cround, New residents have little difficulty in obtaining 
adequate housing. 
a Liberal employee benefits include paid vaca- 
tions, sickness benefits, group life insurance, 
and a contribytory retirement plan. Working condi- 
tions are excellent, and solaries ore commensurate 
with avalifications. 


Make Application to: 
PROFESSIONAL EMPLOYMENT 


NEW 

BUSINESS NOTES 
to cut drive maintenance costs and provide 
optimum drive characteristics and dependa- 
bility. 

The transmissions can be used on machine 
drives on pads, tentering frames and dye 
becks. They can be run constantly at any 
selected speed from 0 to 1000 rpm. No 
limitations on creep speeds are imposed by 
either speed selection or length of operation, 
the company says. 

The transmissions are usually driven by 
conventional squirrel cage a-c motors having 
no special starting characteristics and a 
nominal input speed of 1140 rpm. They 
are available in 5, 7'/s, 10, 15 and 25-hp 
standard models, Six basic types of stand- 
ard adjustable and interchangeable con- 
trol assemblies can be provided on the trans- 
missions. These include stem, handwheel, 
cylinder, pressure compensator, servo and 
electric control. When the individual con- 
trol is on the pump end of the transmission, 
it regulates output speed and horsepower. 
When it is on the motor end, it also regulates 
output shaft speed and torque. 


Miniature Electrical Recorder 


A new lightweight, direct-writing recorder 
for voltage and current records, in both a-c 
and d-c models, has been announced by the 
Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N.J. Its 
field of usefulness is said to include recording 
amp-hr demand in power company sur- 
veys; checking reports of low voltage, over- 
loads, or unbalanced conditions; monitoring 
radio detectors when used with electronic 
amplifiers; recording current and duration 
ir. electroplating and metal refining; re- 
cording speed, as well as life tests of batteries 
of all types, lamps. 

The Weston Cormag® mechanism em- 
ployed provides shielding so that the mag- 
netic field created by a conductor carrying 
15,000 amp at a distance of 3 ft from the 
instrument would cause a temporary error 
of less than 1 per cent. The Cormag® 
mechanism, using a large movable coil, gives 
improved performance with a high torque- 
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SANDIA BASE ALBUQUERQUE, NEW MEXICO. 
| 


for 
layout 
and 
design of 
electronic and 
mechanical 
components 
of radar 
systems and 
computing 


equipment. 


2 
AREAS 


Ob 


The work calls for 
layout and produc- 
tion design of: 1. 
Reliable, maintain- 
able electronic 
units. 2. Unique 
electromechanica |! 
devices. 3. Installa- 
tions of electronic 
equipment in inter- 
ceptor airframes. 


Relocation of the 
applicant must 
not disrupt 
an urgent 


military 


project 


Scientific and Engineering Staff 


THE COMPANY 


Hughes Research 
and Development 
Laboratories form 
one of the nation’s 
leading electronics 
organizations, The 
Laboratories are 
presently engaged 
in development 
of advanced elec- 
tronic systems and 
devices produc ed 
by the Hughes 
manufacturing 
divisions. 


3 
THE FUTURE 
Designers experi- 
enced in the field of 
electromechanical 
design for produc- 
tion, or those in- 
terested in enter- 
ing this field, will 
find outlets for 
their abilities and 
Imagination in 
these active areas. 
New electrome- 
chanical tech- 
niques are opening 
new applications 
of airborne elec- 
tronic equipment. 
Hughes designers 
will have the bene- 
fit of working ex- 
perience these 
fundamental de- 
velopments, 


HuGuHeEs 


RESEARCH AND 


DEVELOPMENT LABORATORIES 


Culver City, Los Angeles County, California 


| 
| 
| 
| 
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to-weight ratio, and allows increased sensi- 


For d-c measurement, Model 6401 is 
available in ranges of from 1 ma to 5 amp and 
in voltage ranges of from 100 mv to 300 v, 
self-contained. Higher ranges can be ob- 
tained through the use of accessory shunts 
or multipliers. For a-c measurement, the 
rectifier type model 6402 is available in 
current ranges up to 5 amp, self-contained, 
and in voltage ranges up to 300 v, self-con- 


tained. Higher voltage ranges 


can be 


obtained through the use of external multi- 
pliers; higher current ranges with a Model 


604 type 1 current 


transformer. 


Both 


models measure approximately 6°/,-in. high 
X 61/4 in. wide by 7 in. deep, and use 


4 in. diam charts. 


Torque Limiter-Coupling Units 


New adjustable torque limiter-coupling 
units that provide overload protection for a 
wide variety of machinery drives with direct- 
connected shafts are now available from 
Morse Chain Co., 7601 Central Ave., De- 


troit 10, Mich. 


Combining the features of an adjustable 
slip-clutch overload device with those of a 
flexible coupling, these compact units, are 
ideally adapted to motor drives with torque 
loads up to 260 ft Ib which include a direct- 
coupled motor or motor and speed reducer 


combination. 


In drives of this type the 


torque limiter-coupling unit connects the 
motor shaft or the output shaft of the speed 
reducer with the primary drive shaft. 

The torque limiter-coupling units are made 


in a nominal No. 5, 5'/-in. size. 


Maximum 


torque capacities are 130 ft-lb for the Model 
555-1 and 260 ft-lb for the Model 555-2. 


The units have a 6-in. OD and are approxi- 


mately 51/2 in. long overall. 


Standard bore sizes are 1, 1'/s, 14/4, 1°/s 


and 1'/, in. for both models, 


Minimum 


plain bore size is */, in. for reworking to fit 
other than the standard bore sizes. 


Polyviny! Blowers 


New Boltaron 6200 pve blowers for ex- 
pelling corrosive air, fumes and gases have 


been 


Fabricators, Inc. 


introduced by 


Industrial 
After several months of 


Plastic 


field testing under extremely severe en- 
vironmental conditions the Boltaron blowers 
showed no signs of corrosion or any adverse 


effect. 


The impellor blade is also fabricated 


of plastic with threaded spinner cap aero 
dynamically balanced for smooth, vibration- 
free, high speed operation. The back- 
curved design of the blade prevents over- 
load and creates less turbulence. 

All shaft areas and bearings are protected 
and sealed against corrosive attack. The 


lightweight, 


smooth-surfaced, 


non-porous, 


non-plasticized polyvinyl chloride does not 
pick up residual matter from the air or gases. 


Presently the 


line of blowers 


includes 


capacities of 500, 1500, and 4300 cfm. 
Details may be obtained from Industrial 


Plastic Fabricators, Inc., 


Norwood, Mass. 


Endicott St., 


When You Buy 


Pumps and Compressors 


DO LONG LIFE 
YOU | EASY MAINTENANCE 
WANT | RELIABILITY 


These Are BUILT-IN 
&y PENNSYLVANIA 


AIRCHEK VALVE 


Automatically pre- 
vents reverse flow 
through Compres- 
sor and also 
dampens pipe 
line pulsations. 


This Check Valve should be on EVERY 
Compressor. Bulletin 509 E 


OILFREAIR & OILFREGAS Compressors 
Class ATL with steel-backed carbon cylin- 
der-liners. G teed to press free of 
any trace of oil or oily vapors. 

Bulletin 600E 


PENNSYLVANIA 4-Stage THRUSTFRE 

Centrifugal Pump for Boiler Feeding, Gen- 

eral Power Plant and Industrial Use. 
Bulletin 237E 


YOUR Copy of Catalog 546 briefly de- 
scribes All PENNSYLVANIA Products. 
Write For It Today. 


PENNSYLVANIA 


Pump & Compressor Co. 
EASTON, PA. 


THRUSTFRE ® 
aiacnex 


OILFREAIR ® 
OWFREGAS ® 
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“a profitable investment” 


says Detroit Edison—reduces fire hazards, cuts dust 
damage to machinery, and salvages profitable quantities 
of dust from 4,500,000 tons of coal handled annually. 


What can Pangborn do for you? 


Pangborn engineers will be glad to discuss your dust 
control needs, show you how Pangborn equipment 
can save you time, trouble, and money. For more 
information, send for Bulletin 909-A today! Write 
to: PANGBORN CORPORATION, 2200 Pangborn 
Blvd., Hagerstown, Maryland. 


50th Anniversary 
Medallion 


NEW EQUIPMENT 
| BUSINESS NOTE 
INFORMED 


Guide Bushings 

Carl Hirschmann Co. Inc., Manhasset, 
N. Y., announces a design in carbide-lined 
guide bushings for Swiss type automatic 
screw machines. Instead of the conven- 
tional straight slots, the new bushings have 
been designed with helical spiral slots which 
are said to provide better lubrication of the 
bar. They are inclined in the same direc- 
tion as bar-rotation to assure a quicker dis- 
posal of any chips which might enter the 
bushing, permitting the stock to be held 
tighter without risk of seizing. 


Gate Valve Design 


Longer-wearing wedges, stronger stem-to- 
wedge connections and a union bonnet giving 
increased efficiency are incorporated into 
newly designed forged steel gage valves an- 
nounced by the Ohio Injector Co., Wads- 
worth, Ohio. 

The wedges are made of 13 per cent 
chrome stainless steel for corrosion resistance 
and are duracased to at least 1000 Brinell 
hardness to prevent galling and excessive 
wear caused by closure upon abrasive par- 
ticles in the flow. 

The newly designed stem-to-wedge connec- 
tion is said to increase pull-out strength to 
many times the theoretical requirement. 

The design distributes the pull-out load 
more efficiently throughout the wedge struc- 
ture to meet the most stringent specifications 
of valve buyers, according to the company. 
In the union bonnet construction a body-to- 
bonnet joint of male-female type provides a 
recess for the gasket, seating it accurately 
and more securely, thereby reducing the possi- 
bility of leakage and blown gaskets. 

A folder, Bulletin 195, is available from the 
company. 


Holding Coil Switch 


A versatile new holding coil switch said to 
perform the functions of a relay plus two con- 
ventional switches, has been announced by 
Hetherington, Inc., Sharon Hill, Pa. Known 
as the Hetherington A1200 series holding 
coil switch, the new unit has a built-in 
solenoid which holds the switch on contact 
until the solenoid coil circuit is externally in- 
terrupted. 

The circuit may also be broken manually 
by pulling the switch knob. Besides reduc- 
ing the size and weight of conventional hold- 
ing circuits, the switch eliminates the wiring 
needed to interconnect the relay, switches, 
and pilot light commonly used in these cir- 
cuits. Life of the switch is said to be in ex- 
cess of 25,000 make-and-brake cycles at rated 
load. 

The switches are currently used to control 
prop feathering and auto pilot mechanisms in 
military and commercial planes. Industrial 
applications range from circuit overload con- 
trol to end-of-sequence shut-off, and numer- 
ous uses in annunciator systems and other 
devices. 

The switches weigh 3 oz, have a body di- 
ameter of ™%/i in. and an overall length of 


33/g in. including the large anodized 
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aluminum knob. The switch mechanism is 
completely enclosed. 

Present types have 240 ohm coils for 30 v 
d-c operation. Contacts are rated for a 5 
amp inductive load at 30 v d-c. In order to 
meet the severe shock and vibration require- 
ments of military specifications, the coil has 
been designed to hold the switch closed with 
a 1 lb load suspended from the plunger knob 
and with only 18 v d-c applied to the coil. 
For additional humidity protection the 
switch can be fitted with a moisture re- 
sistant silicone rubber boot. 


Pressure Transducer 


Ultradyne Engineering Labs., Inc., PO 
Box 8007, Albuquerque, N.M., announces a 
new Model S-3 pressure transducer. This 
gage operates on the variable reluctance prin- 
ciple and is said to be suitable for use with a 
wide variety of recording and telemetering 
systems. When the gage is connected in an 
electrical bridge circuit, the output signal will 
be proportional to the input pressure. 

The transducer is designed for transient 
and high frequency pressure measurements. 
Because of its small size, low temperature 
shifts, small hysteresis, the model also has 
decided advantages for many static and slow 
response applications. One of the gage’s 
more specialized uses is for the measurement 
of transient differential pressures. 

As a result of being fabricated from invar 
(an iron-nickel alloy) the gage is resistant to 
corrosion and has the ability to withstand 
pressure overloads in excess of 2000 per cent 
without zero shift. 


New Chart Paper, Ink 


A new line of chart paper and recording 
inks has been announced by Minneapolis- 
Honeywell Regulator Co.’s industrial divi- 
sion, Minneapolis, Minn. The chart paper 
is claimed to provide up to 100 per cent 
greater accuracy in recording data. Pri- 
marily this is accomplished by controlling 
the expansion and contraction changes 
affected by humidity variations of the paper. 

The new paper has also been specially 
sized so that the new inks will produce a 
clean, accurate record. 


HERE'S A NEW 
CHEMICAL TRANSFER 
PUMP THAT HANDLES 
MOST ALL CLEAR 
CORROSIVE LIQUIDS 


WETTED END IS MADE OF TYPE 
#20 ALLOY STEEL... 


FEATURES MECHANICAL SHAFT 
SEAL CONSTRUCTION... 


cuts down bearing wear and elimin- 
ates packing and packing mainten- 
ance. Its wetted end of Waukesha 
No. 20, a high nickel-chrome alloy, 
handles most all clear corrosive 
chemicals. Available in 4 sizes, a 
Peerless type CTB transfer pump fits 

rfectly into both present plants and 
uture plans of chemical and plant 
operation engineers, to lower costs 
of pumping and to lengthen time 
between pump servicing. 


SIMPLICITY IS THE ESSENCE 
OF GOOD DESIGN and this new 


chemical transfer pump qualifies in 
every modern detail. Its frame and 
bracket construction is extra heavy. 
Its vertical split case permits easy 
inspection of rotating parts. Its open 
type with vanes on 
back shroud, is highly efficient. 
Its design with and for a mechanical 
shaft seal, reduces shaft overhang, 


MAIL COUPON FOR COMPLETE INFORMATION. 


PEERLESS PUMP DIVISION 
Food Machinery and Chemical Corporatiun 
301 West Avenue 26, Los Angeles 31, Colifornia 

Send Peerless Type CTB Pump Bulletin No. B-1606 


A 6-page bulletin describes the modern 

Peerless chemical transfer pump illustrated 

cbove. Ue coupon at right for your copy. 
UMP) 

Offices: New York; Indianapolis; 

Chicago; St. Lovis; Atlanta; Dallas, 


PEERLESS PUMP DIVISION Qi} 
ical Corp. 
ime 
Plainview and Lubbock, Texas; “ 


NAME. 

COMPANY. 
ADDRESS. 
CITY. 


Plants: indianapolis, 
Los Angeles, California 


STATE 


Food Machinery and Ch 
Albuquerque; Phoenix; Fresno: Los Angeles. ME 
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Fractional HP Units 


Reeves Pulley Co., Columbus, Ind., an- 
nounces a complete redesign of its frac- 
tional hp vari-speed Motodrive. The new 
unit is available in '/s, 4/2 and 
hp sizes in speed ranges from 2:1 to 10:1. 

The unit is available in horizontal and 
vertical models and also 45 deg. and with 
vertical down output shaft. Speeds from 
3 to 4660 rpm are available. The design 
has a threaded spiral groove lubrication 
system designed to assure complete coverage 
of lubricant over all sliding surfaces. In 
case of excessive lubrication, an exclusive 
overflow outlet carries excess lubricant away 
from the disk faces and V-belt. 

A bulletin, M-543, describing the unit is 
available from the company. 


NATIONAL 


POWER SHOW 


NATIONAL EXPOSITION OF 
POWER AND MECHANICAL ENGINEERING 


COMMERCIAL MUSEUM — PHILADELPHIA 


54 - SepremBer, 1954 


LEARN HOW YOU CAN 
MODERNIZE POWER FACILITIES 


Concentrated under one roof you will see the newest 
improvements and refinements in power generation, 
transmission, utilization. Learn how these methods 
will help to modernize your power facilities— 


The latest techniques for the maximum development 
and most economical utilization of power will be dem- 
onstrated by the skilled technicians manning every 
booth. Whether you are interested in mechanical, 
steam, electrical, hydraulic or pneumatic power, you 
will be sure to find ideas that will repay you many 
times over. 


When going to the ASME meetings, be sure to plan 
a stop-over at Philadelphia to see the Power Show. 


PLAN NOW TO ATTEND 


Write early for hotel reservations and advance registration 


Under the auspices of the ASME 


Management: International Exposition Co., 480 —- secvanaaedl New York 17, N.Y. 


Linear Accelerometers 


Statham Laboratories, 12401 W. Olympic 
Blvd., Los Angeles 64, Calif., offers a series 
of temperature controlled linear acceler- 
ometers in ranges from +0.5g to +15g 
designed to satisfy the need for acceleration 
transducers which perform reliably under 
variable temperature conditions such as are 
encountered in flight applications. Special 
packaging has been developed by the labora- 
tories to maintain constant dynamic as well 
as static characteristics through wide ambient 
temperature variations. Operation through 
the ambient temperature range, —65 F to 
120 F is afforded by means of an electrical 
heater jacket with a peak power input of 
20 to 30 w. The temperature controlled 
linear accelerometers are described in cata- 
log AT-1, available upon request. 


Long Range Air Gage 

Dimensionair air gage model DA-101 with 
5000 to 1 magnification is now in production 
at Federal Products Corp., 1144 Eddy St., 
Providence, R. I. 

The gage has a range of .0O15 in. Each 
graduation on the precisely calibrated dial 
is equal to .000020 to make it easier to 
insert gaging plugs into the workpiece and 
reduce the wear on the plugs. The ap- 
proach range is also long, which gives the 
operator a chance to see how he’s doing 
before finished size is reached. 
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Vertical Shaft Pumps 


Nagle Pumps, Inc., 1299 Center Ave., 
Chicago Heights, Ill., has introduced a new 
series of vertical shaft pumps, designed to af- 
ford a wider choice of settings, higher heads 
and greater design flexibility for abusive 
pumping applications. The series is com- 
prised of the types CWO and CWS wet pit 
units for the submerged applications and 
- CDO and CDS dry pit units for outside 

mounted applications. 
CWO and CDO units have no submerged 
bearings, and are similar in design to the 
. SWO pumps which have been under construc- 
tion for many years. CWS and CDS units 
are equipped with submerged bearings and 
are available in extended setting lengths by 
the inclusion of additional intermediate 
bearings. All designs are available with 
packed or sealed stuffing boxes at floor plate 
level. Literature is available from the 
company. 


Chain Hoist Introduced 


A new streamlined, all-purpose chain hoist 
capable of handling loads up to 25 tons has 
been introduced by the Wright Hoist Div. of 
American Chain & Cable Co., York, Pa. 

The company claims the sealed construc- 
tion of the hoist makes it suitable for use 
under practically all atmospheric and operat- 
ing conditions, and assures longer service 
life. Cement mills and foundries which | 
operate under excessively dusty conditions, | 
heat treating rooms, and industries with cold 
or wet exposures are suggested possible fields 
of use for the hoist. } 

The hoist has no protruding parts to snag 
on clothing, and a non-fouling hand chain 
guide prevents gagging of the hand chain and 
permits its use from any angle, The 5 to 10- 
ton models have six pocket sheaves, the 12 to | 
25-ton models, ten pocket sheaves, The | 
sheaves are carried in and shrouded by steel 
castings. 


Wet Dust Collector 


e Pangborn Corp., Hagerstown, Md., has 
announced the development of its type 
“CW-L” centrifugal wet dust collector said 
to be a high efficiency collector of counter- 
current design and of tower type construc- 
. tion. The basic operational principle of the 
collector is the flow of ascending air or gas 
counter to the descending liquid, with per- 
formance greatly improved through more inti- 
mate interaction between the elements. 
The collector consists of multiple patented 
wet impingement vane sections topped by a 
water entrainment vane section, The illus- 
tration shows four wet vane sections with a 


fifth section serving as a liquid eliminator. 
Capacity of the collector is proportional to 
the diameter, and the number of wet vane | 
sections specified is governed by application | 
requirements. Collector design has achieved | 
sufficient flexibility to permit a considerable | 
increase in air or gas and liquid without im- | 
pairing collector action, according to com- 

pany engineers. 


Helicoid Gage Division 
AMERICAN CHAIN & CABLE 


Bourdon tebe 
~of maximum stress 


Why HELICOID Costs Less 


Per Gage, Per Year 


HELICOID Gages have many unique and exclusive 
features which result in enduring accuracy and 
savings in maintenance cost. They cost less per 
gage, per year. 

Only HELICOID Gages, for instance, have the 
Helicoid Movement ...a simple cam and roller 
design which has no gear teeth to wear out. 
Bourdon tubes used in HELICOID Gages are care- 
fully designed to give maximum torque and mini- 
mum stress... promoting the greatest possible 
endurance life. They withstand many millio:is of 
pressure pulsations without stretching, leaking 
or cracking. 

There is a HELICOID long-life gage to meet 
every type of pressure control requirement. Pres- 
sure ranges to 20,000 psi, vacuum or compound. 
Dial sizes: 314", 414”, 6”, or 8144”. Dials may be 
black, white or radiant faces. They are supplied 
for wall or stem mounting, flush or panel mount- 
ing, or flangeless. 

All HELICoID Gages are fully guaranteed. They 
are time-tested and proved in years of hard serv- 
ice. They assure the highest degree of gage ac- 
curacy and long-life service. 


Write TODAY for the G-2 HELICOID Gage Catalog 


927 Connecticut Avenue + Bridgeport 2, Connecticut 
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OSCILLOGRAPHIC 


INSTRUMENTATION 


In those applications where electrical potentials do not exist, 
fullest exploitation of the many advantages of cathode-ray 
oscillography depends upon the selection of the proper 
transducer. 

As a service to users of cathode-ray oscillographs, Du Mont 
has compiled the most complete listing of transducers ever 
offered in a single volume. 

Over 650 transducers and more than 150 accessories are 
Classified as to application, general characteristics and 
manufacturers’ name and address — 164 pages —serving as 
your key to oscillographic instrumentation. 

The price is $3.00, postpaid. Write for your of 
TRANSDUCERS today . . . 


Sales Denartment, Allen B. Du Mont Laboratories, Inc. 
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Gyradise Crusher 

Nordberg Mfg. Co. recently introduced the 
Gyradisc built to supplement Symons Cone 
Crushers and provide a medium for still 
finer reduction than that heretofore obtain- 
able in conventional reduction machines. 

The new method of communition employed 
in the Gyradisc, using the Gruender method 
of reduction, is a process of alternately im- 
pacting and releasing a thick mass of ma- 
terial, resulting, the company says, in the 
production of large tonnages of fine parti- 
cles. Relatively large particles combined in 
an intimately mixed feed which is auto- 
matically distributed throughout the crush- 
ing chamber prevents packing of the mass 
and assures high output. Mixing and feed- 
ing are accomplished and controlled by the 
compound action of gyration and rotation of 
the feed distributor. 

The Gyradisc is currently built only in the 
54 in. size. Ideal feed is the open circuit 
product of a Symons cone crusher or equiva- 
lent product containing material minus | in., 
1/, in., or 3/s in. with or without fines. It 
may, however, operate in closed circuit 
with fines separated by pneumatic or 
mechanical methods. According to the com- 
pany, tests in actual installations, both 
metallic and non-metallic fields, have 
proved that the Gyradisc economically pro- 
duces substantially greater tonnages of fines 
than most other methods of crushing. 


Steam Traced Pipe 


Unitrace, an integrally extruded steam 
traced aluminum pipe manufactured by 
Aluminum Co. of America, has been intro- 
duced as a solution to equipment problems of 
users of steam traced piping. 

It is the reult of joint engineering efforts 
by Alcoa and Hercules Powder Co. 

In contrast to normal methods of heating 
lines by using an external steam jacket or 
steam tube to apply the necessary heat, Uni- 
trace is produced so that the steam line is an 
integral part of the pipe. Extruded as a 
single unit from Alcoa 3S-F aluminum alloy, 
the new product is slightly oval in cross sec- 
tion because of the crescent-shaped steam 
passage adjacent to the product line. 


766-1 Bloomfield Ave., Clifton, N. J. 
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The size now available has the pipe dimen- 
sions of 2in., Schedule 40 pipe. 

Pre-formed insulation will fit Unitrace. In 
the case of the 2 in. pipe, the product is de- 
signed so that insulation for 2'/2-in. standard 
pipe will form naturally. When insulation is 
used, a smaller size can be used than with the 
older steam-jacketed piping. But because of 
improved efficiency, thermal insulation will 
be unnecessary in many cases, particularly 
where set quantities of process steam are 
allocated for tracing purposes. 

The new piping is said to lend itself readily 
to shop fabrication of standard lengths. It 
can be formed easily using conduit tools. 

Products suggested by the company as 
being well suited for use with Unitrace in- 
clude naval stores, molten sulfur, am- 
monium nitrate solutions, glacial acetic acid, 
fatty acids, tar and pitch, and similar prod- 
ucts normally requiring steam tracing or 
steam jacketing. 

Unitrace is presently available in standard 
2-in. pipe size without die charge. Mill 
stocks are maintained by Alcoa at con- 
venient locations. Further information is 
available from Aluminum Co. of America, 720 
Alcoa Bldg., Pittsburgh 19, Pa. 


Ball Bearing Series 

, Nice Ball Bearing Co., Philadelphia, Pa., 
is now producing a new line of flange mounted 
radial bearings. These new assemblies, 
known as “6900” series, consist of a double 
composition sealed precision radial bearing 
and a flanged housing, or adapter, designed 
for flush mounting. 

The housing is said to provide a secure, in- 
expensive means of bolting the bearing in 
place while two locking set screws position 
the bearing on the shaft. Series “6900” 
assemblies are recommended by the com- 
pany for medium loads and speeds up to 
approximately 5000 rpm maximum. 

They are available in inch standard shaft 
sizes ranging from '/, to 1 in. and can ac- 
commodate a limited amount of angular mis- 
alignment. 

Assemblies can also be provided with un- 
ground bearings for less exacting applica- 
tions. These assemblies are normally pro- 
duced to order. 


for your Air-Handling System 


The ability to assure dependable service 

24 hours a day, year-in and year-out, is built eh 
in each and every Standardaire Blower. (eb) 
This compactly-designed blower moves ean 
more air with less wear, and most 
important, with less maintenance and 
power costs than blowers of equal 
weight and size. 


The efficiency and smooth operation of 
your air-handling system will increase 
greatly with a Standardaire Blower because 
the Standardaire compresses air on a 
modified adiabatic cycle. This means a 
wider pm of pressures with a minimum 
of internal losses, 


Write today for further information, ask 
for Bulletin 154. 


READ STANDARD. 


BLOWER-STOKER DIVISION 


CORPORATION 


Read Standard also manufactures a 
complete line of chemical mixers 
for laboratory and industrial use. 

For information write, 
Read Standard Corporation, 
York, Pennsylvania. 
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HOW CHACE 
THERMOSTATIC 
BIMETAL 
CONTROLS THE 
G-E 


VISUALIZER IRON 


Ontario, California 


Cuace Thermostatic Bimetal meets the exacting specifications 
for the new General Electric Automatic Visualizer Iron Model F-33. 
Features of this beautiful design are its Visualizer Fabric-Dial, 
automatic signal light, light weight of less than 2’ pounds and 
extra-large soleplate. 

The controlling element (A) is composed of two types of 
thermostatic bimetal welded together. The heavier gauge and the 
slower of the two to respond is mounted on the soleplate and 
bends downward as the temperature of the soleplate increases, 
breaking the circuit at the contacts (B). The lighter and more respon- 
sive section of the element carries the mounting bracket for the 
insulated adjusting screw (C). The faster action of this section 
causes a more rapid make and break and a steady control of heat 
for various fabrics. When the points are closed, the safety light 
flashes on for a few seconds while the current brings the plate 
up to the correct temperature. Turning the Visualizer cam (D) 
raises and lowers the ceramic-tipped contact arm; the narrower 
the gap, the longer the current flows through the plate. 

Chace furnishes thermostatic bimetal in 29 types, in strip, 
random length coils or in complete elements fabricated and assem- 
bled to your specifications. Before development of your new 
controlling, indicating or protecting device, read our booklet, 
“Successful Applications of Chace Thermostatic Bimetal,” contain- 
ing valuable engineering data. Write for it today. 


W.M. CHACE CO. 


*., 1619 BEARD AVE. DETROIT 9, MICH 
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Freon Condensers 


A new line of ASME constructed and 
stamped extended surface Freon condensers 
has been announced by Bell & Gossett Co., 
Morton Grove, IIl. 

The new line of condensers consists of two 
styles of units. The model “CFG” shell 
and coil condensers are designed to fill 
the need for a low cost condenser in small 
tonnage installations, the company says. It is 
available from factory stock in 2, 3, 5, 7'/s 
and 10 ton sizes. 

The model “CRF” condenser is a straight 
tube unit with removable heads, constructed 
and stamped in accordance with ASME. un- 
fired pressure vessel code. It is available 
from factory stock in 2 through 25 ton sizes. 
Catalog information and selection data are 
available from the company. 


Spherical Bearing 

A new design conception for spherical bear- 
ings which allows heavier loads and a wider 
range of usable materials, is announced by 
the Delron Co., Inc. The new bearing is 
produced as two pieces by a method which 
requires no swaging operations for assembly. 

The company points out that elimination 
of the usual swaging provides better surface 
conformation between ball and race, resulting 
in greater bearing area, and heavier allowable 
radial and axial loads. The new design can 
be used in a wide variety of materials, rather 
than being limited tw materials capable of 
deformation, 

The company’s spherical bearing is now 
being manufactured in many configurations 
including rod ends, and sizes up to No. 16. 
The bearing can be produced in other sizes as 
required. Details and recommendations for 
specific applications, are available from the 
Delron Co., Inc., Bearing Div., 5224 Southern 
Ave., South Gate, Calif. 
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New Compressor 


A packaged air compressor in the 75-100 
hp range that approaches the good efk- 
ciency and economy of larger, more power- 
ful slow speed compressors has just been in- 
troduced by Ingersoll-Rand Co., 11 Broad- 
way New York 4, N.Y. 

The new machine, known as PHE, is an 
opposed-cylinder, balanced design driven by 
a direct connected, induction motor. It is 
a packaged, ready-to-run, heavy duty unit, 
arranged in single or multi-stages. The 
basic design is a two-stage unit for 80-125 psi 
but other cylinder arrangements are avail- 
able for higher pressures or for pumping 
vacuums, 

The PHE requires very little floor space, 
a simple foundation and a minimum of pip- 
ing and connections. It is suitable for fac- 
tories, foundries, railroad shops, mines, 
powerhouses and large construction jobs. 


Water-Saving Control 


A water line flow volume control designed 
to maintain one set flow rate regardless of 
variable inlet pressures is announced by 
Hays Mfg. Co., 816 W. 12th St., Erie, Pa. 

The control will automatically compensate 
for surges in line pressure, and pressure 
drop is preset to deliver one constant rate 
anywhere between .2 gpm and 14 gpm 
according to the engineers. It is said to 
maintain operating accuracy of 10 per cent 
within the variable range of 15-150 psi. 
Called ‘‘Mesurflo,” it is available in */, in., 
in., and 3/, in. pipe sizes. 


Precision Pressure Balance 


Fast, accurate, non-manual measurement 
of precision pressures is said to be accom- 
plished by a precision pressure balance intro- 
duced by Consolidated Engineering Corp., 
300 N. Sierra Madre Villa, Pasadena 8, 
Calit. The new instrument replaces mer- 
cury manometers. The company claims 
balance Type 37-103 provides a laboratory 
standard for precise calibration of pressure 
pickups with accuracy comparable to the 
highest quality manometers. A visual, digi- 
tal readout counter with digits to 1000 makes 
immediate readings possible. 

The instrument is designed so that readings 
may be held when required or attached to 
electrical tabulating devices through a built- 
in electrical analog d-c output of 10 v. The 
pressure pickup is engineered to make possible 
readings of differential pressure, gage pres- 
sure, and absolute pressure. The amplifier 
may be used with various ranges of pressure 
sensing pickups. 10-ft cable enables 
readings to be taken at a distance from the 
amplifier. 


Here’s the Helper Your Big 
Reproduction Machine Needs! 


It just isn’t common sense, is it, to 
tie up your big reproduction ma- 
chine running pre-cut sheets? And 
now you don’t have to. There’s a 
new, economical unit that you can 
use for just this purpose. 

The new Copyflex Model 100 has 
an 11-inch printing width. It oper- 
ates up to 12 feet per minute and 
reproduces up to 300 copies in one 
short hour at a cost of less than 
2¢ each. 

Like all Bruning Copyflex ma- 


Specification Sheets, Check Prints 
and Engineering Changes Reproduced 
When You Want Them! 


chines, the Model 100 is clean, quiet 
and odorless ...no ammonia or 
ozone vapors. No installation prob- 
lems. It is so compact you can lo- 
cate it anywhere and anyone can 
operate it. 

If you are tying up your big re- 
production machine running pre- 
cut sheets, let us show you how 
the new Copyflex Model 100 can 
save you time and money. Mail us 
the coupon below for full partic- 
ulars of this new Copyflex. 


BRUNING ) 
opytlex 


Copies anything drawn, printed, 
written, or typed on ordinary 
translucent paper —in seconds. 


CHARLES BRUNING COMPANY, INC. - 4700 MONTROSE AVE. - CHICAGO 41, ILL. 
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Charles Bruning Company, Inc. 
4700 Montrose Ave., Chicago41,Ill., Dept. 213 


Please send me more information about the 
Bruning Copyfiex Model 100. 


Name Title 


Company 
Address 
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complete 
hanger 
assemblies 
save your 
engineering 


time 


For complete informa- 
tion... write for your 
copy of Bulletin No. 54. 


You can save many hours of engineering time and speed up your speci- 
fications by using Blaw-Knox overhead roller assemblies, rigid hanger 
assemblies, functional spring hangers with the patented internal swivel 
action, and vibration eliminators. 

Each is a complete unit designed for a specific purpose. Constructed 
to comply with the “code for pressure piping’’ requirements. Available 
in types and sizes to meet varying conditions. 

And each is ready to install. So you also eliminate expensive cutting, 
threading and assembling in the field. 

Any time you'd like some help, our experienced engineers are available 
to both design and make recommendations for your hanger requirements. 


BLAW-KNOX COMPANY, Power Piping and Sprinkler Div., Pittsburgh 33, Pa. 


PIPE HANGERS 


Complete line of functional spring hangers « rigid hanger 
assemblies * overhead roller assemblies * supports * vibra- 
tion eliminators . . . plus complete prefabricated power 
piping systems 
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Plastic Valve Body 


A tough, lightweight, rubber-plastic valve 
body with 3-in. diam designed to provide 
process industries with a new weapon in the 
solution of their piping problems has been 
developed by United States Rubber Co., 
Rockefeller Center, New York 20, N. Y. 
The valve body is made of a styrene copoly- 
mer called Uscolite. 

The plastic was adapted to a diaphragm 
valve by the rubber company’s mechanical 
goods division in cooperation with the Hills- 
McCanna Co. of Chicago. Also announced 
by the division is a complete line of three and 
four-in. pipe fittings made of the same ma- 
terial. Heretofore the largest valve and 
fittings available were 2 in. in diam. Pipe 
sizes range to diam of 6 in. 

Due to the high degree of chemical re- 
sistance and low moisture absorption of the 
rubber-plastic blend, the valve body will not 
contaminate the materials being handled nor 
will it absorb ingredients of one batch for 
transmission to the next, the company says. 
The valve body is described as odorless, 
tasteless and non-porous, thus bacteria-proof. 

The valve and pipe fittings are of one- 
piece, homogeneously-molded construction, 
having no welds or joints at points of stress. 
They are made to withstand the same work- 
ing pressures and temperatures as the cor- 
responding size extra heavy Uscolite pipe. 
Working pressures range to 150 psi and tem- 
peratures to 170 F. 


Magnetic Clutches, Brakes 


A new line of magnetic clutching and 
braking devices has been developed by Ford 
Instrument Co., Div. of the Sperry Corp., for 
application in computers and mechanisms 
that require a high order of clutching and 
braking accuracy. The new units include a 
single clutch, a double clutch, and clutch 
brake. 

Company engineers say the units are de- 
signed to provide continuous operation, im- 
mediate release upon de-energizing, ex- 
tremely rapid ‘‘pull-in,” negligible steady 
state control current requirement, wide en- 
vironmental range, miniature size, and light 
weight. They are designed with a definite 
neutral position for the friction disk which is 
said to preclude dragging on the friction face 
regardless of mounting position. 

The units are made with anodized finish, 
fungus-inert materials, and encapsulated 
windings. They are constructed of corrosion 
resistant materials. Operating temperature 
range is —65 to +165 F. 

With the incorporation of a telephone-type 
relay, maximum response time of all three 
units is 6 millisec or less. Without a relay, re- 
sponse time is slightly higher. They are de- 
signed for a maximum torque of 16 0z-in., and 
for intermittent duty at speeds to 1000 rpm. 
Life expectancy is based on a minimum of 
200,000 cycles at 30 rpm with load inertia of 
1 oz-in. Moment of inertia of input shaft is 
0.30 oz-in.*; of output shaft is 0.21 0z-in.?. 
Input and output gears are designed to cus- 
tomer specifications. 
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Carrier Amplifier 

Consolidated Engineering Corp., 300 N. 
Sierra Madre Villa, Pasadena 8, Calif., has 
introduced a 4-channel carrier amplifier 
which has a flat frequency response from 0 to 
3000 cycles. The type 1-127 amplifier has a 
frequency range three times that available in 
any similar instrument, according to the 
company, and the aircraft, guided missile and 
atomic energy fields may find the amplifier 
system useful for reproducing outputs of re- 
sistance or reluctance type transducers. 

The instrument contains a regulated power 
supply, 20-ke oscillator, 4-carrier amplifiers 
with associated bridge balancing and demod- 
ulator circuits, control and metering system, 
and a calibrating system. For nominal am- 
plifier sensitivity, a one mv modulation signal 
causes full scale output of plus or minus 50 
ma. The amplifier is provided with a gain 
control to adjust for full scale when an input 
of one mv is applied with any source imped- 
ance from 60 to 1000 ohms. 


White Print Machine 

A new, high capacity whiteprint machine 
scheduled to go into production this fall has 
been announced by Ozalid, a division of 
General Aniline & Film Corp., Johnson City, 
N. Y 

Called the Ozalid model 800, the new ma- 
chine will reproduce translucent engineering 
drawings and business forms up to 42 in. wide 
at speeds up to 30 fpm. It will cost $3250. 

The machine which will offer front or rear 
delivery, will be continuous in operation with 
prints going directly from feedboard through 
exposure and development without having to 
be re-handled. A new jet type atomizer forces 
ammonia under pressure into a vaporizing 
tank, assuring complete and full development 
while waste is held lower than was previ- 
ously considered possible. 

An electronic speed drive is said to permit 
instant changes to any speed from 8 to 30 
fpm, and a wattage stabilizer maintains con- 
stant printing speeds by compensating for 
voltage fluctuations within the 200-240 v 
range. 

Optional accessories, available at addi- 
tional costs, include a rear stacking device 
and a constant torque motor to take up long 
prints or roll stock. A folder describing the 
machine is available from the company. 


Range Selector 

A new range selector made by All Ameri- 
can Tool & Mfg. Co., 8027 Lawndale, 
Skokie, IIl., originally developed as an auto- 
matic frequency control device for vibration 
fatigue test machines, has been made avail- 
able to equipment builders. 

Applied to a particular machine, the range 
selector can be set so that a cam would turn a 
half revolution, quarter or eighth revolution 
or any other fraction. The unit can be 
adapted for use with V-belt speed changing 
units or any cam actuated mechanism where- 
in variable rotation is required. 


MOST POWERFUL 


... on NUGENT 
FUEL OIL FILTERS! 


@ The giant diesel shown above is one of two, 9,600 hp. 
Nordberg engines installed for the Anglo-Lautaro Nitrate Cor- 
poration at their plant in Coya Sur, Chile. The diesels are the 
most powerful single units ever built in the Western Hemisphere. 

Included as original rg oa on each of these engines is a 
Nugent #4L4 twin transfer filter (shown in circle above) for pre- 
liminary fuel oil filtering and a Nugent #4L Duplex fuel oil filter 
(not visible) to provide the final filtering. The Coya Sur installa- 
tion is another example of Nugent filters being installed as origi- 
nal equipment by a leading diesel manufacturer. 

Size for size, Nugent filters of the above type offer greater filter- 
ing area than any other filter on the market. In addition, the lu- 
bricating oil filters make possible a choice of full flow or by-pass 
— the same unit. Simple piping makes installation no prob- 
em. 

No matter what the size of your own diesel power supply—no 
matter where it is installed, there is a Nugent fuel or lube oil filter 
to meet your needs. Write for complete information 


ri6\20080 @ Close-up of a Nugent #414 filter of 
the type used for fuel oil transfer on the 
giant diesels at Coya Sur. Recharges 
are inexpensive and simple to replace. 


B® Nugent duplex filter of the type used 
for final fuel oil filtering on the diesels 
at Coya Sur. By actual test, removes 
99.8% of all foreign solids from fuel oil. 


& Co., Inc. 
* CHICAGO 22, ILLINOIS 


Wa. W. 
409 WN. Hermitage Ave. 


SIGHT FEED VALVES, FLOW INDICATORS 
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Boiler Line Extended 

Cleaver-Brooks Co., 326 E. Keefe Ave., 
Milwaukee, Wis. announces the extension of 
its CB line of boilers to include units of 50, 
60, 70 and 80 boiler hp capacity. The 
new self-contained boilers are available for 
commercial, industrial and _ institutional 
installations requiring steam or hot water 
boilers for processing or heating. 


The new models burn gas or oil at maxi- 
mum efficiencies and can be converted from 
one fuel to another in less than a minute, the 
company claims. The boilers are constructed 
in one integrated unit. All operating 
and safety controls are easily accessible with 
burner components mounted on the front 
head. Information is contained in bulletin 
AD-135 available from the company. 


FOR LOW MAINTENANCE 
Westinghouse Type “A” Pheumatic Cylinders 


@ Maintenance is no problem with these streamlined Westinghouse 
Type “A” Pneumatic Cylinders. They have only a few wearing parts, and 
all parts are strong and durable to assure long life in hard service. A 
wrench grip on the push rod makes servicing easy and adds to the life 


of the rod. 
Westinghouse 
are light, compact and fast acting. 


Cylinders are built with or without cushioning. They 


Standard construction is steel but for corrosive uses, brass bodies and 
stainless steel push rods can be supplied. 

Diameters run from 1'2” to 10” with strokes from 1” to 42”—and 
longer if push rod is in tension. Units can be foot-mounted, flange- 


mounted, or pivot-mounted, 


Write for booklet 9308-2 


Westinghouse Air Brake 


COMPANY 


INDUSTRIAL PRODUCTS DIVISION (XK) WILMERDING, PENNSYLVANIA 


Pneumatic cylinders, valves, engineered pneumatic systems and air control devices of all kinds. 


Factory Branch: Emeryville, Calif. Distributors throu meen ¥ 
lestinghouse 


Distributed in Canada by: Canadian 


it the United . see Directory. 


, Hamilton, On 


Thermostat Developed 


A thermostat actuated by a compact 
“‘Power-Pill” thermal unit for use in pres- 
surized cooling systems of automobile and 
truck engines, and general industrial usage 
has been announced by the Fulton Sylphon 
Div. of Robertshaw-Fulton Controls Co. 
The unit is charged with a special wax-like 
composition instead of conventional volatile 
liquids or gases. The wax compound melts 
as the water in the engine cooling system 
begins to heat up and solidifies again upon 
cooling. A pronounced increase in volume 
of the wax-like charge on melting serves to 
actuate the thermostat valve, allowing water 
to circulate through the radiator for cooling. 

Additional information may be obtained 
from the company, Box 400, Knoxville, 
Tenn. 


Gas Engine 

Addition of a new one cylinder gas engine 
to its Power Chief series of small diesel prime 
movers is announced by Nordberg Mfg. Co., 
Milwaukee, Wisc. The engine is built as a 
low cost, medium speed unit for oil field serv- 
ice as well as for any small power application 
where natural gas is advantageously avail- 
able. 

It is rated at from 9 to 18 maximum brake 
horsepower within an operating speed range 
of 800 to 1800 rpm. It has a 4'/2 inch bore 
and 5'/, inch stroke and is an extra heavy 
duty, vertical, spark ignition four-cycle en- 

ine. Currently produced only in the single 
cylinder model, it is available as a complete, 
self contained, ready to operate power unit 
with clutch power take-off and as a “‘pack- 
aged” generator set producing up to 10 kw. 
Major parts of the company’s gas and diesel 
engines are identical permitting conversion of 
one to the other at very reasonable cost. 

The gas engine is designed to start and 
operate efficiently on natural gas or gasoline. 
Engine ignition system is furnished complete 
and includes magneto with impulse coupling, 
ignition cable and spark plug. A speed 
regulating governor, gear driven from the 
crankshaft, regulates fuel to the combination 
natural gas-gasoline carburetor in accordance 
with engine load requirements. 


give 
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Ring Dispenser 

A new dispenser which automatically feeds 
three Waldes Truarc crescent or ““E”’-shaped 
retaining rings at one time is being introduced 
by Waldes Kohinoor, Inc., Long Island City, 
N.Y. 

Intended primarily for use with assemblies 
in which more than one ring must be mounted, 
the new dispenser has been designed to hold 
three rods of stacked retaining rings mounted 
side by side on a standard Truare dispenser 
base. The rings are withdrawn by means of 
a special applicating tool which has three 
fork heads set into a standard applicator 
handle. Both the dispenser and applicator 
must be engineered for individual applications. 

According to the company, the unit makes 
possible savings of time and motion which 
speed assembly with the rings and lessen 
operator fatigue. By feeding three rings 
simultaneously, the unit is said to eliminate 
four motions which would be required with a 
single-stack dispenser: inserting and with- 
drawing the applicator twice for each of two 


rings. 
2-Switch Governor 


Synchro-Start Products, Inc., Skokie, Lil., 
has announced the addition of a two-switch 
governor to its line of speed sensitive 
switches. Also announced is the redesign of 
its line of governors to give still longer life 
and better accuracy at no increase in prices. 
The new unit contains two snap action 
switches rated at 10 amp 110 v a-c, and 
can be used for either opening or closing 
circuits at any rpm over 350. Each switch 
is individually adjustable up to 2000 rpm 
above specified set speed. 

On the redesigned governors, the knurled 
adjusting ring has been eliminated and re- 
placed with three set screws in angle slots, 
making possible an adjustment range of 20 
per cent increase or decrease. The speed 
sensitive switches are available in two body 
designs. The GS series is adaptable to stand- 
ard distributor take-off to accommodate 
gear or coupling drives and the rotating parts 
run in oilless bronze bushings. The GH 
body design is for standard SAE tachometer 
drive and runs in oilsealed ball bearings. 


Mold Conveyor 

Jeffrey Mfg. Co., Columbus 16, Ohio, has 
announced a new universal mold conveyor 
capable of smooth mold handling up and 
down inclined planes as well as on the level. 

It features articulated connections be- 
tween the cars and internal type takeups. 
It is said to require no lubrication because 
it is equipped with permanently lubricated 
ball bearings and oil impregnated bushings. 
The cars are made up of a rugged malleable 
iron chassis, chilled-iron, flangeless wheels, 
and easily changed tops which can be either 
steel, cast iron, roller, or hinged for auto- 
matic discharge. All moving parts below the 
car tops are fully protected from sand, shot 
or runouts by means of specially designed 
shields. 
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BARCO 
Swivel Joints 


‘ALIGNIN 


ADVANTAGES 


1. VERSATILE. Borco Swivel 
Joints solve many piping 
problems where leakproof 
flexible connections are 
needed to allow for move- 
ment, overcome misalign- 
ment, and guard piping 
against vibration, strain 
or shock. 

2. NO BINDING. Up to 10” 

side flexibility with 360° 

swivel movement. Low 
torque; easy turning. No 
lubrication required. 

MANY STYLES AVAIL- 

ABLE. For pressures to 

3,000 psi; temperatures to 

600° F. Sizes %" to 2”. 

4. PRESSURE-SAFE; FIRE- 

PROOF. Joints have high 

safety rating and develop 

no dangerous pressure 
thrust. 

COMPACT. Easy to install. 

Require less space than 

other types of flexible 

connections. 


ASK FOR BULLETIN No. 265A 


THE ONLY TRULY COMPLETE LINE OF FLEXIBLE 
BALL, SWIVEL, SWING AND REVOLVING JOINTS 


HYDRAULIC 
CONTROL Lies 


@ THIS photograph illustrates the use of a 
self-aligning Barco Swivel Joint on the hydraulic 
connection between a Caterpillar Diesel DW10Tractor 
and W10 Wagon. The male end of the joint screws 
directly into the king pin (arrow) in the main hydraulic 
pressure operating line between the tractor and the 
wagon. It is used at the pivot point in place of a long 
length of hose, At this point, it provides complete 
flexibility for turning and sideways movement of the 
wagon without placing any strain on the 300 psi 
pressure piping. 

Rugged Barco Swivel Joints are ideal for this kind 
of service because they stay leakproof and require no 
lubrication or attention over long periods of time, 
This is one of thousands of different applications 
where Barco joints are used to solve piping problems 
in industry. When you need flexible piping connec- 
tions on machinery, check with Barco. Worldwide 
Sales and Service. BARCO MANUFACTURING CO., 
521K Hough St., Barrington, Illinois. 


BARCO 
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Everyone knows this 


is a sign of refreshment... 


And smart gear users know 


this Bitis the sign of 


the best in custom made gears. 


THE CINCINNATI GEAR CO. 27, OHIO 


Systems engineers conduct 
studies to determine 
operational requirements . . . 
create and synthesize military 
equipment concepts . . . guide 
development of new integral 
elements . . . conduct 
evaluation programs to 
determine operational 
effectiveness. 


the 
SYSTEMS 
ENGINEER 
at RCA 


You may qualify! Professional ability to create and analyze 
over-all complex systems and experience in electronic 
or electro-mechanical systems engineering required. 


AVIATION ELECTRONICS 
INFORMATION HANDLING 
There are several opportunities now in: | COMPUTERS + RADAR 
COMMUNICATIONS 
j MISSILE GUIDANCE 


Send a complete resume of your education and experience to: 


Mr. John R. Weld, Empleyment Manager 
Dept. B-483I, Radio Corporation of America 
Camden 2, New Jersey 


RADIO CORPORATION OF AMERICA 


Tmks. ® 


NEW EQU!PMENT 
INFORMED CATALOGS 


A new line of centrifugal pumps designed 
especially for handling corrosive liquids and 
slurries is announced by Goulds Pumps, Inc., 
Seneca Falls, N.Y. 

The pumps, designated as the Fig. 3715 
series, are available with the entire fluid end 
in 316, Gould-A-Loy 20, or 304 stainless 
steels, all iron, all bronze, bronze fitted, all 
iron with stainless trim, or all bronze with 
stainless trim. 

Fig. 3715 pumps are of support-head con- 
struction, with the support cast integral with 
the bearing housing. The maximum liquid 
temperature limitation for operation of the 
pump has been raised to 350 F with pro- 
visions for water cooling of the support head 
and quenching of the gland. Single or double 
mechanical seals can be provided if desired, 
and they also can be quenched. 

The stuffing box is on the suction side of 
the impeller, and so is under suction pressure 
only to insure long packing life, and keeps 
leakage at a minimum. Wide openings in the 
support head provide easy access to the stuff- 
ing box and gland. 

The pump is built in nine sizes, ranging 
from */, to 3 in., providing capacities up to 
720 gpm, and heads to 200 feet. The com- 
pany has given particular attention to 
standardization of interchangeable parts, 
making it possible for users of the pumps to 
keep spare parts inventories at a minimum. 
Additional details, including performance 
data, are found in Bulletin 725.4, which can 
be obtained on request from the company. 


Pressure Gaskets 


A series of rectangular “‘O” ring rf and pres- 
sure gaskets for use with single or dual wave- 
guide contact flanges has been announced by 
Airtron, Inc., 1105 W. Elizabeth Ave., Lin- 
den, N. J. 

The single gaskets and their associated 
pressurized contact flanges were designed to 
meet the increased demand for more compact 
rf and pressure tight waveguide connections 
without loss in electrical performance. They 
have a circular cross section which provides 
an airtight seal upon compression. To assure 
an adequate rf seal, a silver plated copper 
strip is mounted on the inner periphery of the 
gasket. This arrangement is said to allow for 
a continuous electrical contact along both 
flange surfaces without disrupting the air 
seal, 
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NEW EQUIPMEN 
BUSINESS NOTE 


LATEST 


Studmount Air Cylinders 

The A. K. Allen Co., 57 Meserole Ave., 
Brooklyn 22, N. Y., announces the introduc- 
tion of Allenair studmount cylinders. The 
cylinder has a 1'/, bore and is available in 
inches and half-inches of stroke from 1 to 6 
in, maximum, 

Cylinder is double acting and features 
brass heads, nickel plated and screwed into 
the honed and “Copper-brited’”’ cylinder 
tube. The piston rod is stainless steel and is 
both screwed and brazed to the brass piston. 

Standard “O” rings are used for sealing 
both the piston and the piston rod. Flange 
or foot mounts as well as a piston rod clevis 
are available. 


INFORMED 


BUSINESS 


Worthington Corp., announces a new loca- 
tion for its Twin Cities district office, at 807 
Thirteenth Ave., S. Minneapolis, Minn. 


Safety Tool Distributor 


Ampco Metal, Inc. announces the appoint- 
ment of the Davis Emergency Equipment 
Co. of New England, 130 W. Emerson St., 
Melrose 76, Mass., as a class A satety tool dis- 
tributor, 


Bethlehem Licenseeship 

The National Bond Insulators of Bethle- 
hem, Pa., have accepted an Insul-Mastic 
Licenseeship to sell and apply the line of re- 
inforced asphaltic coatings marketed by the 
Insul-Mastic Corp. of America. In the in- 
sulation field, these coatings are used as a 
weather and vapor barrier over insulation. 


New Sales Office 


To serve industrial customers in Ann Ar- 
bor, Mich. and surrounding areas, the Bel- 
lows Co. of Akron, Ohio has established a 
new sales office at 330 Municipal Court 
Bldg., Ann Arbor. 

The company manufactures and sells con- 
trolled air power devices for pushing, pulling 
or holding materials during machine work. 


Named Distributor 

Industrial Tool and Supply Co., San Jose, 
Calif., has been named an authorized distri- 
butor for Carboloy Dept. of General Electric 
Co., Detroit, Mich. The organization will 
carry the department's entire line of standard 
cemented carbide tools and blanks, carbide- 
tipped masonry drills and diamond wheel 
dressers. 


For Consulting Engineers 
Turn to Page 146 


B i D L E Yastrument 


MEGGER® ELECTRICAL 
INSULATION TESTERS 
Hand—Rectifier—or 
Combination Operation— 


Ratings up to 2000 Megohms 
and 1000 Volts D-C 


HAND CRANK MEG TYPE 
7 of Insu- 
i 7% lation Tester is a 


reliable field instru- 
ment, light, sturdy, 
with a constant- 
voltage type gener- 
ator—no dependence 
se on batteries or other 

current supply. By far the most popular 
instrument among electrical plant mainte- 
nance men. Easy to use—easy to read—and 
rugged in constant services. 


RECTIFIER OPERATED Meg Type 
of Megger Insulation 
Tester simply plugs into a 
convenient outlet. Portable 
or flush bench-mounted. A 
dependable production or 
inspection instrument. 
Quick, easy readings speed 
up otherwise costly tests. 


DUAL-OPERATED MEG TYPE 


of Megger Insulation Tester may be operated 
by hand or rectifier. Excellent solution 


for those requiring a versatile instrument 
for field and bench use. 


Write for 
BULLETINS 
21-45 M 
21-46 M 


YOUR BEST BET 


Jagabi* 
Tachometer 


Dr. Horn 
Tachometer 


Instantaneous Speeds or Variations 
in Speeds. Write for BULLETIN 35-M 


JAMES G. 


ELECTRICAL TESTING INSTRUMENTS 
INSTRUMENTS. 


LABORATORY & SCIENTIFIC “EQUIPMENT. 


+ SPEED MEASURING 


MECHANICAL ENGINEERING 


IF YOU 
MEASURE SPEED 


INSULATION TESTER & 

WHEATSTONE BRIDGE 

in ONE EASILY PORTABLE 
INSTRUMENT 


Measures Electrical Resistances 
From a Fraction of an Ohm 
up to 1000 Megohms 


Affords the facility of: 


@ A Wheatstone Bridge for measuring 
conductor resistance of coils, resistors 
and circuits. 

@ A Megger Direct Reading Ohmmeter 
for measuring electrical insulation resist- 
ance (ohm and megohm scales). 

eA Varley Loop Feature for locating 
faults on wires 

This Bridge-Meg weighs only 15 Ibs. and 
is oeilinels self-contained with its own 
constant-voltage generator—no need to be 
dependent on batteries or other suitable 
test current. 

Why burden yourself with two instru. 
ments when you can have the facilities of 
two for little more than the price of one in 
one compact, sturdy case. For complete 
details and prices write for BULLETIN 
21-60 M. 


Average 
Measuring 
RPM 


or 

FPM 
Jagabi® 
Speed 
Indicator 


Frahm” 
Resonant 
Reed 
Tachometer 


BIDDLE co. 


1316 ARCH 
PHILADELPHIA PA. 
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ARE YOU SEARCHING FOR 


HIGH PERFORMANCE 
BEARINGS? 


| Adds 3 Distributors 


SELF-LUBRICATING 


Whure Howe. 


EXCELLENT DURABILITY © CONSTANT 
COEFFICIENT OF FRICTION © APPLICABLE 
OVER A WIDE TEMPERATURE RANGE 
on OPERATE DRY, OR AT 
HIGH SPEEDS SUBMERGED IN WATER, 
GASOLINE OR OTHER LIQUIDS © EXCEI- 
LENT FOR CURRENT-CARAYING BEARINGS 


For applications low 
electrical noise, low con- 
stant drop, high current density 


and minimum wear. 
SELSYNS, DYNAMOTORS, 
SYNCHROS, ROTATING 
STRAIN GAGE pick-ups and 
other Brush 


)RAPHITE METALLIZING CORPORATION 


1058 NEPPERHAN AVE. + Yonkers, New York 


| 
| 


NEW EQUIPMEN 
BUSINESS NOTES 
LATEST 


Acquires Tube Company 


Burroughs Corp. has acquired Haydu 
Brothers of New Jersey, Plainfield, N. J., 
manufacturers of electronic tubes and com- 
ponents. The company will continue its 
operations under George K. Haydu, formerly 
president, who has been named general 
manager. 

The Haydu Brothers plant will provide 
specialized manufacturing facilities needed 
for the”production of new type vacuum tubes 
and other electronic components developed 
in the course of Burroughs extensive research 
activities in the electronic field. 


Midwest Representative 

Librascope, Inc., and Geo. A. Philbrick 
Researches, Inc., have appointed Askania 
Regulator Co., Chicago, as their Midwestern 
representative. 

Librascope, Inc. produces computer com- 
ponents and specializes in the custom design 
of computing systems. Geo, A. Philbrick 
Researches, Inc. manufactures a line of elec- 
tronic analog computers. 


Morse Chain Co. announces the following 
new distributors: Manufacturers Equipment 
and Supply Co., Flint, Mich.; Schuman Steel 
Products Co.., Bellingham, Wash.; Jack Lee 
Machine and Supply Co., Attalla, Ala. Ail 
firms will handle the complete line of Morse 
products including roller and silent chain 


| drives and sprockets, cable chain, flexible 


couplings, driveshafts and clutches. 


Names Representative 


Taft-Peirce Mfg. Co., Woonsocket, R. L., 
announces that, the Cowan Supply Co., 124 
Walker St., S. W., Atlanta, Ga., will be its 
manufacturer's agent for the state of Georgia. 
The company will handle Taft-Peirce’s 
standard lines of gages, magnetic chucks, and 
toolroom equipment. 


General Radio Co., Cambridge, Mass., has 
opened a branch engineering and sales office 
at 8055 Thirteenth St., Silver Spring, Md. 
| Through this office technical and commercial 


| information can be furnished promptly, and 
| aid given in the selection of equipment to 


' national Packings. 


meet specific measurement problems. 


Moves Detroit Office 


The Graton and Knight Co., Worcester, 
Mass., announces the opening of a new De- 
troit branch office at/16146 Wyoming St. 
This office was formerly at 1627 W. Fort 
St. The new office will also serve as branch 
office for International Packings Corp., 
Bristol, N. H., a subsidiary. 

The full line of industrial leather products 
manufactured by the company will be han- 
dled out of this office as will the leather and 
synthetic rubber packings, oil seals, and 
molded products manufactured by Inter- 


Specify THOMAS 
FLEXIBLE COUPLINGS 


for Power Transmission to 
avoid Costly Shut-Downs 


Patented Flexible Disc Rings of special 

steel transmit the power and provide 

for parallel and angular misalignment 
as well as free end float. 


DISTINCTIVE ADVANTAGES 


Requires No Attention. 


NO MAINTENANCE Visua! Inspection 
While Operating 
No Wearing Parts. 
NO LUBRICATION Freedom from Shut-downs. 
No Loose Parts. 
WO BACKLASH All Parts Solidly Bolted. 
CAN NOT Free End Float under Load and 
Misalignment. No Rubbing Action 
CREATE” THRUST to cause Axial Movement. 
PERMANENT Drives Like a Solid Coupling. 
TORSIONAL Elastic Constant Does Not Change. 
CHARACTERISTICS Original Balance is Maintained. 


Thomes Couplings are 
mode for a wide range 
of speeds, horsepower, 
shoft sizes and tan be 
ossembled or disassem- 
bled without disturbing 
the connected machines, 
except in rare instances, 


Write for new Engineering Catalog No. S1A 


THOMAS FLEXIBLE 


COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A. 
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NEW EQUIPMENT 
BUSINESS NOTES 
LATEST CATALOGS 


KEEP 


INFORMED 


Boiler Equipment 

Cleaver-Brooks Co., Milwaukee, Wis. 
announces the appointment of the Harold R. 
White Company, Baltimore, Md. as manu- 
facturer’s representative for the sale of 
boiler equipment. Located at 3600 Fourth 
St., Arundel Federal Building, Baltimore, Md., 
its territory will include Washington, D.C., 
western Maryland, northern Virginia and the 
counties of Berkeley, Jefferson and Morgan 
in West Virginia. 

Among its products are oil, gas and com- 
bination gas/oil fired stationary boilers, 
mobile steam boilers, thermo-compressors, 
‘ evaporators, distillation equipment and in- 

dustrial gas and oil burners. 


Sub-Plate Hydraulic Valve 


The new line of Rivett sub-plate mounted, 
solenoid operated hydraulic valves is de- 
scribed in Catalog No. 260 published by 
Rivett Lathe & Grinder, Inc., Brighton 35, 
Boston, Mass. Featured in the catalog are 
JIC diagrams showing flow operations under 
all types of action for every one of the 14 
piston designs in which the new valve is 
offered. Cutaway illustrations of the scal- 
loped spool design show how the new 3000 psi 
valve is shock-resistant. Other notes and 
data necessary for individual circuit require- 
ments are included. 


Stainless Alloys 


A new technical booklet consisting of 
eleven reference sheets covering the major 
stainless alloys has been announced by the 
Cooper Alloy Fdy. Co., Hillside, N. J. 

Data on chemical composition, mechanical 
and physical properties, resistance to major 
corrosive solutions, machinability, heat treat- 
ment, and weldability is given for each alloy, 
along with the equivalent ACI, AISI, SAE 

° and ASTM designations. 


Investment Casting 


A new 12-page booklet—‘‘Investment. . . 
For Economy. . .For Performance’’—has 
° been published by the Hitchiner Mfg. Co., 
Milford, N. H., to tell the story of precision 
investment casting and its advantages and 
limitations. The steps involved in invest- 
ment casting are described clearly. The 
company makes the point that when all cost 
factors-—amortization of tools, cost of secon- 
dary machining or finishing operations, as- 
sembly—-are considered, the true cost of 
investment castings is often very low in 
either large or small quantities. 

Pictures taken throughout the Hitchiner 
plant show precision investment casting 
methods from the precise building of dies to 
the careful inspection and gaging of the 
finished casting against order prints. 

Write to the Hitchiner Mfg. Co., 1249 
Farmington Ave., West Hartford 7, Conn. 
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FORD INSTRUMENT COMPANY 


PRECISION 


© offered in a variety of types 
® with tolerances to +0.0005” 


© for wide range of computing and motion applications 


Whatever your computing or motion application, Ford Instrument 
can make the cam to meet your exacting needs. ..3-D Cams, grooved 
flat cams, external flat cams, grooved cylindrical cams. Our unique 
cam-producing facilities guarantee a “custom” job every 
time. Check us today. 
WRITE FOR ILLUSTRATED CAM BROCHURE, COM- jp 
PLETE DETAILS ON ALL TYPES. ADDRESS BOX ME. 
FORD INSTRUMENT COMPANY 
DIVISION OF THE SPERRY CORPORATION 


31-10 Thomson Avenue, Long Island City 1, N.Y. 


Engineers 


Your Move 


The men we seek are experts in their specialized fields, 
capable of filling responsible engineering positions 
with MELPAR, a leader in research and development. 
Perhaps one of these men may be you. We invite you 
to learn about our long-range military and industrial 


programs. 
If you are experienced in one or more of the fields 


listed below, write us about yourself and let us tell 
you during a personal interview about our past rec- 
ord of success and how you can successfully fit into 
our future plons. 


® Data Handling Equipment (magnetic cores, magnetic recording 
equipment, digital computing techniques, analogue to digital 
conversion, shaft digitizers) 

Network Theory 

Flight Simulation (servomechanisms, pulse circuitry, electronic 
cabling) 

High-Frequency Antennas 

Audio and Video Circuit Design 

Small Mechanisms Design 

Mechanical Packaging of Electronic Components 


Technical Personnel Representative 


melpar, inc. 
A Subsidiory of the Westinghouse Air Brake Co. 

452 Swann Ave., Dept. ME-9 Alexandria, Virginia 
or 11 Galen St., Watertown, Mass. 
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Lets see if “Commercial” 
PRESSED METAL STAMPINGS 


will reduce 


Greater consumer appeal of this rotary 
lawn mower really paid off when the 
platform housing became a ‘‘Commer- 
cial” specialized steel stamping. Engi- 
neering improved the product because 
redesigning by “Commercial” made it 
lighter and more compact, thereby 
lengthening its life service and increas- 
ing its efficiency. Savings in cost were 
accomplished in so many ways, as usu- 
ally is the case when a specialized 
stamping goes into a final assembly. 
Breakage is eliminated, there is a sub- 
stantial reduction of the amount of 
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your cost... 


metal used, several subsequent machin- 

ing operations are not required, and the 
surface of the stamping is ready with- 
out finishing for painting. 

You may well investigate the many op- 
portunities for production economies 
and improvement of your product by 
seeing if the developed skills, working 
with modern tools and equipment, at 
“Commercial” can do it better with a 
specialized steel stamping. “Commer- 
cial” are stamping specialists who pro- 
duce a lot of unusual stampings. We 
will be glad to assist in your design. 


TWE COMMERCIAL SHEARING AND STAMPING COMPANY 
Youngstown, Ohie Chicago, lilinoi$ Salt Lake City, Utab 


FORGINGS + TANK HEADS 


Burner Catalog 


Reports that better results can now,be ob- 
tained in firing rotary sand and stone dryers, 
and rotary calcining kilns, with the long nar- 
row flame of the new series 480P Hauck 
burners for oil or gas are contained in catalog 
414 available from Hauck Mfg. Co., 124-136 
Tenth St., Brooklyn 15, N. Y.4 

Greater drying tonnage with less combus- 
tion chamber repairs, and good fuel economy 
have been proven in over 30 field trials and 
two years time of development. 


High Pressure Bulletin 


A four-page bulletin on solenoid valves for 
high pressure applications is offered by Atko- 
matic Valve Co, It illustrates features of 
Atkomatic bronze or stainless steel high pres- 
sure pilot operated and direct lift Solenoid 
Valves with diagrams of electrical circuits 
used for normally open and normally closed 
operations and is available from Atkomatic 
Valve Co., Dept. H-200, 545 Abbott Sr., 
Indianapolis 25, Ind. 


Reduced-Oxide Iron Powder 


Technical Data Sheets PMS 28A and 28B, 
issued by Plastic Metals Div., The National 
Radiator Co., Johnstown, Pa., give the chem- 
ical and physical characteristics of Plast- 
Iron B-212, a reduced-oxide iron powder 
designed specially for compacting parts re- 
quiring high tensile or transverse strength. 

A table lists the properties of sintered 
specimens containing various percentages of 
copper, to show that sintering growth is 
narrowly restrained. Data are included also 
giving the strengths and other properties 
obtained with and without the use of copper. 


Instrumentation Bulletin 


A new system of instrumentation for the 
measurement and/or control of liquids de- 
veloped by General Filter Co., Ames, Iowa, is 
described in a new eight-page bulletin, 
“Pneumatic Operated Control.” 

The bulletin illustrates the five basic 
principles used, its uses and applications in 
water and waste treatment plants, and the 
ease with which it can accomplish all the 
various types of process measurement and 
control. It is available from the company. 


Write for bulletin No. 5421. 
Uni-Wash Dust Collector 


Newcomb-Detroit Co., 5741 Russell St., 
Detroit 11, Mich., has issued a 24-page bulle- 
tin on Wni-Wash dust collectors used in 
foundries, industrial processing to transform 
dust into wet sludge. Both junior and 
senior models are described with engineering 
data, dimensions and application photo- 
graphs. 

Direct drive and V-belt units are de- 
scribed along with automatic sludge conveyor 
and automatic water level control features. 
Data on cooling effect, evaporation, and 
dust count, and a rule of thumb method for 
estimating air volume for dust control sys- 
tems are included. 
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INFORMED 


Needle Control Valves 

Design details and operating characteris- 
tics of its complete line of needle type valves 
are explained by the Foxboro Co., Foxboro, 
Mass., in a new eight-page bulletin, 5C-13. 
Engineered for applications requiring precise 
control of low rates of flow, the needle valve 
is described as an integral part of a complete 
control system, suitable for use over a wide 
range of operating conditions. 

Reference material includes a table of 
nominal needle sizes with corresponding valve 
coefficients, and a characteristic curve show- 
ing the per cent of maximum flow in relation 
to the percent of total lift. 


Utility Sheet Bulletin 

Kaiser Aluminum and Chemical Corp. 
announces publication of new literature 
describing applications, specifications and 
availability of Kaiser Aluminum utility 
sheet. Special emphasis is placed on the use 
of the sheet for duct work. Advantages of 
greater heat delivery, smaller duct require- 
ments, ease of fabrication and jower overall 
costs are cited. r 

Tables in the illustrated folder also show 
the weight per standard flattened sheet; 
weight per lineal foot of coil, and weight and 
coverage of equivalent galvanized gages. 
The folder may be obtained free from the 
Industrial Service Div., Kaiser Aluminum & 
Chemical Corp., 1924 Broadway, Oakland 
12, Calif. 


Heating Systems 


Five major types of steam heating systems, 
with and without control, and a full line of 
valves, traps and steam power specialties are 
described in a new condensed catalog, Bulle- 
tin 110, published by Illinois Engineering 
Co., 2035 S. Racine Ave., Chicago, Ill. 

The bulletin features Illinois’ ‘Selecto- 
therm” system, an automatically controlled 
high vacuum steam heating system that ad- 
justs its heat output and fuel consumption to 
outdoor temperature and heat loss condi- 
tions. Also described are a steam heating 
system for installations that are zoned, that 
use steam for purposes other than heating, 
and that use steam supplied by central 
stations. This continuous flow control sys- 
tem, called Type A, is a two pipe system, 
governing the flow of steam to zones with 
pneumatic valves. 
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nozzle releases thrust 
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Lets see if “Commercial” 


METAL QUALITY FORGINGS 
will reduce your cost... 


Metal quality of the nozzles releasing 
the tremendous thrust which assists in 
the launching of carrier jet aircraft is of 
life or death importance. The slightest 
hidden metal defect in the “as-rolled”’ 
steel would become apparent during 
the external and internal upsetting used 
in producing this forged nozzle. 

The savings in cost of this metal qual- 
ity forging produced by “Commercial” 
was more than enough to absorb ship- 
ping costs for a distance of nearly 1000 
miles. 

Should you have problems involving 


“COMMERCIAL” 


STAMPINGS 


the use of formed metal parts requit- 
ing durability, efficient positioning of 
metal for required strength and finish- 
ing—let’s see if “Commercial” forg- 
ings will not give you a lower cost by 
saving metal and eliminating rejects 
before any machining is done. And 
don’t fail to recognize that forgings 
combine strength with toughness for 
greater wear resistance and shock load. 
“Commercial” are forging specialists 
who produce a lot of unusual forg- 
ings. We will be glad to assist in your 
design. 


THE COMMERCIAL SHEARING AND STAMPING COMPANY 
Youngstown, Ohio Chicago, lilinois ~Salt Lake City Utah 


FORGINGS + TANK HEADS 
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investment 


® Greater Efficiency 

© Simplicity of Operation 
© Compact Package Design 
© Wide Modulating Range 


© Rapid Response to Load 
Changes 


® High Quality Steam at All 
Times 


WTP 
WATER TUBE 
STEAM GENERATOR 


Matching high power output with maxi- 
mum efficiency and genuine package 
design, the Type WTP is entirely shop- 
assembled and shipped complete with 
all components—ready to produce as 
soon as connected to services. Ten 
sizes, from 7500 to 30,000 
lbs steam capacity per 
hour. All oil and gas 
fuels, and combination 
oil and gas. 

WRITE FOR current Bulletin 


CO. 
TITUSVILLE. Pa. 


A division of 
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Hardening and Drawing Furnaces 
Surface Combustion Corp., Toledo 1, Ohio, 
has released a new bulletin, SC-164, on its 
complete line of furnaces for hardening and 
drawing or tempering operations. Included 
in this illustrated, two-color bulletin are 
direct-fired and controlled atmosphere fur- 
naces of both the batch and continuous types. 
Completely automatic harden and draw lines 
are of special interest. A table provides data 
on the hardness achieved at specific drawing 
temperatures for the most common steels, 


Stress Rupture Values 

A new data card published by the Tubular 
Products Div. of The Babcock & Wilcox Co. 
presents stress rupture data on 11 tubing 
steels used in high temperature service. In- 
cluded among these steels are carbon steel, 
intermediate chrome-molybdenum steels and 
stainless steels. 

Data developed by stress rupture tests 
offer an important means of evaluating the 
characteristics of metal for operation under 
stress and high temperatures over long 
periods of time. Copies of data card, known 
as TDC 153-A, are available free upon re- 
quest to the company’s offices at Beaver 
Falls, Pa. 


Lattice Braid Packing 


A new folder, A-131, describing a patented 
lattice braid rod and shaft packings is now 
available from the Garlock Packing Co., 
Palmyra, N.Y. 

The folder points out construction features 
and describes available materials, sizes, and 
forms. It also contains illustrative service 
reports from users in various industries. 


Indicator-Recorder 


The Omega Machine Co. loss-in-weight 
indicator-recorder for use with the volu- 
metric dry feeders is illustrated and de- 
scribed in Bulletin 50-L13 issued by Omega 
Machine Co., Division of B-I-F Industries, 
Inc., 345 Harris Ave., Providence, R.I. The 
Bulletin, 50-L13, includes a description of the 
use and operation of the recorder. 


Dall Flow Tube 


Builders-Providence, Inc., 345 Harris 
Ave., Providence, R. I., has issued a 16-page 
engineering bulletin on the new Dall flow 
tube. The bulletin, 115-L3, describes the 
new short differential producing metering 
device which has the lowest permanent loss 
of head of any known velocity-increasing 
differential producer. 

Included is information on recovery char- 
acteristics, accuracy, applications, range, 
flow formula, laying length, and working 
pressure of the device, and sections on instal- 
lation, power consumption, effect of approach 
and downstream piping and fittings, and 
location of instruments. Tables and graphs 
are included in the bulletin to aid in the selec- 
tion of the proper Dall flow tube and its ac- 
companying secondary instruments. 


Manvfacturers of A COMPLETE LINE OF BOILERS FOR EVERY HEATING AND POWER REQUIREMENT 
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Globe, Angle Valves 


Kennedy Valve Mfg. Co., 1021 E. Water 
St., Elmira, N. Y., has printed a new bulletin, 
No. 110, describing its new ‘‘500 Brinell”’ 
line of bronze globe and angle valves: 


Features of the line include seats and disks 
of cutlery grade, true “500 Brinell” stainless 
steel, precision machined on specially de- 
signed equipment. Both seats and disks are 
polished to a 10 micro-inch smoothness for 
perfect, leak-proof seal. Kennedy guarantees 
these seats and disks to be “bottle-tight” 
after abuse by pipe chips, pipe scale silicates 
or carbonates. 

A pistol-grip handwheel on all valves gives 
a firm, easy 3-way grip on top, sides and bot- 
tom, with full palm protection because the 
wheel nut is down inside the deep pocket. 
Finger-wide spacing for ribs, combined with 
indented rim notches under the rim, elim- 
inates slip even with greasy gloves. 


Machinability of Free-Cutting Brass 


Machinability of free-cutting brass is com- 
pared with that of leaded steel in a 48-page 
booklet published by Titan Metal Mfg. Co., 
Bellefonte, Pa. The booklet reports results 
of laboratory tests on the two commercial 
metals, as well as results of six-month pro- 
duction runs manufacturing booster bodies 
out of brass and leaded steel. 

Comparison of leaded steel and free-cutting 
brass pieces produced in a 704-hr continuous 
production operation on Conomatic machines 
is a feature of the booklet. Also compared 
is wear on the cutting tools when producing 
leaded steel as against brass booster bodies. 
The publication is titled ‘First Report: 
The Machining Characteristics of Leaded 
Steel and Free-Cutting Brass.” 

The booklet is complete with tool photo- 
graphs and charts and diagrams depicting 
brass and leaded steel machinability as mea- 
sured by wear on the cutting and drilling 
tools. Scientific data on the conditions of 
laboratory and production tests are supplied. 

Single copies of the 48-page booklet are 
available free by writing to Dept. T-75, 
Titan Metal Mfg. Co., Bellefonte, Pa. 


Filming Amines 

“Film Forming Corrosion Inhibitors Also 
Aid Heat Transfer” is the subject of technical 
paper No. 129, prepared by W. H. & L. D. 
Betz. The paper contains many references 
to the protection afforded by filming amines 
and the attendant reduction in maintenance 
costs secured through protection against 
corrosion. 

Filming amines function by forming a non- 
wettable film over the metal surfaces con- 
tacted. According to the company, the film 
acts as a barrier between the metal and con- 
densate, and since the metal does not become 
wetted, corrosion is prevented even in the 
presence of condensate containing large 
amounts of carbon dioxide and oxygen. 
Copies may be obtained from W. H. & L. D. 
Betz, Gillingham & Worth Sts, Philadelphia 
24, Pa. 


OUR PLANT THIS WINTER 


@ You'll be just as Comfortable in your factory, 
warehouse, or office building this winter as you would sp 
be in Florida, if you will follow this simple suggestion. 4 
Put fast-venting Heat-Kwik Super-Silvertop Steam Traps 
on every unit heater. Super-Silvertop Heat-Kwiks bring 
unit heaters up to maximum heat output in 2% 
minutes—save hundreds of dollars by letting you turn 
on steam as much as a half hour later every morning. 
Man-sized Super-Silvertop inverted bucket traps succeed 
when thermostatic or orifice type traps fail because they 
alone discharge high temperature condensate, and operate at 
low pressure differentials. Use them on unit heaters to keep 
your plant warm, reduce unit heater corrosion, and to 
save on fuel bills. See your jobber today! 


R-SILVERTOP 


THE V.D. ANDERSON COMPANY |; 
Subsidiary Chesapeake Industrier’ 
1930 West 96th Street + Cleveland 2, Ohio 
] Gentlemen: Please send me the following: 
36-page book "Solving Steam Trap Problems” 


Name Title 
—PREE! |< 


This 36-page book shows how 
_ te select the proper sized trap for Address 
er unit heaters and other steam — City Stote 
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Pipe Wrap Data Book 

| Owens-Corning Fiberglas Corp., Toledo 1, 
Ohio, has announced the availability of a four- 
page data book describing Fiberglas low pres- 
sure pipe insulation. The illustrated booklet 
describes uses of the insulation on cold and 

hot water and low pressure steam lines, and 
provides information on the jackets which are 

provided for each specific application. 

| Various advantages of Fiberglas low pres- 
sure pipe insulation are described, as is a 
graphic detailing of thermal performance 
under various temperatures. Application de- 
tails of the pipe insulation are illustrated in 
a step-by-step manner with precise text de- 
scribing the complete operation. 


Bearing Catalog 
| Microtech Corp., 200 W. Colorado St., 
| Pasadena 1, Calif., has announced as avail- 
able a 24-page engineering catalog, No. 541, 
on super-precision ground, instrument, and 


where can you use sens 


The catalog lists technical information on 


Grating by BLAW-KNOX 


es a] different types of bearings, shaft and housing 

stee rete ve fits, tolerances, calibration of bores and out- 

® | side diameters, internal clearances, lubrica- 

tion, packaging and handling. Descriptions 

You undoubtedly use a lot of steel grating in your plant—-floors, and dimensions of the bearings are included. 

platforms, walkways, catwalks and stair treads, for example. ; 

But how about grating for fan guards and shelving—for covering Industrial Rubber Catalog 

open pits and light wells? And how about other uses throughout your gp 

ssaic, N. J., 

plant that no one has thought of as steel grating is adaptable to — publication of a new edition of its catalog of 

many uses. BSN rubber products for industry. The catalog 

If you have any problem about a common application or an unusual _ covers V-belts, transmission belts, conveyor 


application or a possible application, we’ll be glad to hear from you. _ belts, all types of hose, molded products and 
describes the Poly-V Drive which combines 


And to give you a prompt answer. the simplicity of flat belts and grip of V- 


belts. 
Only Blaw-Knox Electroforged” Electrical Resolver 


Steel Grating and Stair Treads A two-page builetin illustrates and de- 


scribes a new size 15 Telesyn resolver, the 


—have these five exclusive features: latest and smallest addition to Ford Instru- 
ment’s line. The 5-ounce resolver continu- 
1 rigid one piece construction—easy to install ously performs trigonometric operations in- 
volving resolution of input voltages in sine 
2. all surfaces accessible—easy to paint and cosine components, according to the 
company. 
3. no sharp corners to clog—self-cleaning Full data on the different models available, 


specifications, dimensions and information on 


4. maximum open area—for light and ventilation operation and construction are provided in 


the bulletin, which is available from Ford 


i Ne . 6S. non-slip twisted crossbar—safe footing Instrument Co., Div. of Sperry Corp., 31-10 


Thomson Ave., Long Island City 1, N.Y. 


A short note will bring you a copy of new Bulletin No. 2365-R 2-Pole Motor Bulletin 
~-a dimensional sketch will bring you a quotation. Design of Allis-Chalmers two-pole motors 


900 hp and larger is described in a new eight- 


LAW-KWN x PA Y page bulletin released by the company. The 


ilding © Pittsbur venie bulletin incorporates a reprint of the article, 
2105 Formers Genk Building oh 22, Ponnsy! “Auxiliary Drive Motor Keeps Pace With 


BLAW-KNOX EQUIPMENT DIVISION Modern Power,” and includes diagrams ar 
| a sectioned view of a typical large two-pole 
GRATING DEPARTMENT squirrel-cage induction motor. Another 


‘ diagram shows how the machine is spirally 
GRATING APPLICATIONS: floors + platforms + walkways + catwalks «+ stair ventilated. Copies of the bulletin, are avail- 

; treads + fan guards + shelving + and many other uses, both outdoors and able on request from Allis-Chalmers Mfg. Co., 
indoors, for versatile steel grating. 949 S. 70th St., Milwaukee, Wis. 
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Titanium Alloys 


A new booklet, prepared by Mallory-Sharon 
Titanium Corp., Niles, Ohio, gives complete 
physical properties and forging recommenda- 
tions for the MST 3A1-5Cr alloy. This is a 
titanium alloy containing 3 per cent alu- 
minum, 5 per cent chromium and less than 0.1 
per cent carbon, and was developed primarily 
for bar and forging applications. 

The alloy is produced by the unique double- 
melting process, which was developed by 
Mallery-Sharon, which is said to result in 
complete alloy homogeneity and consistent 
quality, giving excellent forging and good 
machining characteristics. In addition, 
alloying ingredients can be controlled with 
great precision, and the content of carbon 
and other impurities can be held as low as the 
amount inherent in the sponge raw material. 


Hydraulic Grinder Catalog 


Rivett Lathe and Grinder, Inc., has issued 
a 16-page catalog describing its model 1024 
internal and universal hydraulic grinder. 
The machine has a double-end wheelhead, 
which swings 180 deg for internal and exter- 
nal grinding. Copies of the catalog, 1024B, 
can be obtained from Rivett Lathe Grinder, 
Inc., Brighton 35, Boston, Mass. 


Valve Bulletin 


The Golden-Anderson cushioned Flowtrol 
valve is described in a new technical bulletin 
recently published by Golden-Anderson 
Valve Specialty Co., 1223 Ridge Ave., Pitts- 
burgh 33, Pa. The valve was designed to re- 
place globe, angle, plug or gate valves that 
require frequent manual opening and closing 
at considerable waste of time and effort. 
Copies of the bulletin, W8-A, can be obtained 
by writing to the company. 


Unit Heaters 


Bulletin 7517, covering the latest design of 
Venturafin unit heaters for steam or hot 
water applications, is available from Ameri- 
can Blower Corp., Tireman Ave. at Rose- 
lawn, Detroit 32, Mich. The 48-page 
booklet covers features of design, general 
engineering data, capacity tables, and piping 
diagrams. 

Also included is information on diffusers, 
external ductwork, mounting heights, pipe 
sizes, quietness ratings, wiring diagrams, 
selection examples and typical specifications, 


Teflon Tapered Plug 


Bulletin No. 754, describing Republic 
“Lo-Temp” valves, is available from Repub- 
lic Mfg. Co., 1930 W. 77th St., Cleveland 2, 
Ohio. The valves use Teflon tapered plugs 
which are said to eliminate the need for a 
lubricant to prevent seizing, even at tem- 
peratures as low as —65 F and as high as 
250 F, and at pressures to 100 psi. The 
company claims the Teflon plug is not affected 
by acids, alkalis or gases. “‘Lo-Temp” with 
aluminum alloy body is suitable for aircraft 
use, and stainless steel for use in chemical 
food and dairy industries. 


Shaving newspaper plates" 
- quickly, accurately 


Hammond Plate Shavers use 


WINSMITH SPEED REDUCERS 


Shaving 19” x 26” newspaper plates to correct printing height within 
12 seconds ... shaving 30 to 40 thumb nail shell plates at one time with 
uniform accuracy, this Hammond Model S-8 Plate Shaver is equipped 
to help a newspaper go to press before deadline. 


Directly coupled to a 14% HP motor in the drive mechanism, which 
moves the plates into the carbide blade, is a Winsmith Model 11H 
Differential Speed Reducer with a reduction ratio of 108:1. Correct 
speed for fast, smooth and accurate shaving is assured. 


Compactness, ruggedness and dependability have made Winsmith 
reducers most preferred for applications within the 1/100 to 85 HP range, 
in ratios of 1.1:1 to 50,000:1. Why not find out how this complete line 
of differential, worm gear, helical gear and worm-helical reducers can 
meet your needs to best advantage? 


For details, request Catalog 148 ... and for information on Winsmith’s 
new “C” Line Worm Gear Speed Reducers, request Bulletin HW654. 


WINSMITH, INC. 
333 June Street 
SPRINGVILLE (Erie County), N. Y. 
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Cementable Te 


The United States Gasket Co., Camden 1, 


Catalog on New Nuts 


A 12-page catalog describing its new line of 


when your CHIMNEY 
is not efficient! 


Ay ig “9 12 point plain and self-locking nuts is avail- N. J., is offering a bulletin on cementable 
: have ail boy i you need able from National Machine Products Co., Teflon sheets. Unlike normal Teflon, which 
at Utica Rd., Utica, Mich. The catalog de- is antihesive, this product may be cemented 

with standard commercial adhesives to 


scribes the 12 point nut as having a stronger 


wall and greater bearing area than equivalent metal, wood, glass, rubber, leather, ceramics, 


When new boilers have 


been added or power condi- 
tions increased it frequently 
happens that the loed on the 
chimney is built up to @ point 
where the chimney no longer 
rmits efficient operation. . . 
‘uel costs mount, power lags, 
and the whole plant suffers. 
It is time to check on your 
chimney Consolidated 
engineer will inspect your 
chimney at no inconvenience 
to you and make specific 
recommendations, if necessary, 
to lower your costs and in- 
crease operating efficiency. 
This service pleces you 
under no obligation. Make 


hexagon nuts. 


hexagon nuts. 


Zirconium Booklet 


building and repair service. East Toledo,4Ohio. 


CONSOLIDATED 
CHIMNEY CO. 


Engineers and Builders — 
6 South Dearborn St., Chicago 3, Ill. 


nuclear properties. 


There’s a job-engineered 


ra uniform . . . low-cost reduction 


. . of COAL, CLAYS, CHEMICALS, 
STONE, METAL TURNINGS, WOOD, 
DRY ICE, FOOD hundreds of prod- 
ucts of every description. 


Metal Turnings Crusher—reduces long, curly turnings of 
steel, alloys, brass, aluminum, etc., to uniform chips for 
highest cutting oil recovery . . . increased scrap valve. 


“AC” Ring Mill—with exclusive shredder 
uniform, high tonnage reduction. 500 TPH. "24 
Series” ring or hammer crushers offer capacities to 
50 TPH....."30 Series” Hammermilis to 100 TPH. 


Write for complete information on the femous 
American line of crushers. “ 


PULVERIZER COMPANY 


1541 MACKLIND AVE. 
ST. LOUIS 10, MO. 
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The new nuts are designed to permit 
smaller tool clearance than is practical with 
hexagon nuts. The company claims they are 
furnished at the same price as equivalent 


Carborundum Metals Co., Inc., Akron, 
N.Y., organized for the dual purpose of supply- 
ing AEC and industry with zirconium metal 
suitable for their specific applications, has 


use of it today. 
Design— Conctrectt published a booklet, “Facts About Zircon- 
Linings—Water Proofing ium,” for general distribution. The booklet 
Repairs is a concise compilation of information about 
Aircraft the history and production of zirconium. 
Lightning Rods 100 ft. x 4 ft. 6 In. The mechanical and physical properties, 
Demolition vase Brie’ chemical properties, facts about fabrication 
Write for literature on Smarien Hosptial, of zirconium such as melting, forging, rolling, 


welding, machinability are discussed. One 
chapter treats of zirconium chemicals such as 
zirconium tetrachloride, dioxide, sulphate 
and Carbo-Cast-Aid. The appendix lists 
data on crystallographic features, atomic and 


or other material. 
Cementable Teflon is pure Teflon with a 
specially prepared surface which is a homo- . 
geneous part of the sheet. 
The bulletin, Catalog MI-443, gives data 
on chemical, electrical, and physical proper- 
ties; typical uses; suggestions on applica- 
tion and bonding agent selection; and di- : 
mensions and weights of standard size sheets. 


Weldments and Castings 


Acme Tank & Welding Division of United 
Tool & Die Co., West Hartford 10, Conn., 
has available a booklet entitled ‘“The Facts 
about Weldments and Castings.” The book- 
let lists the relative strength, comparative 
properties, safety factors and costs of steel 
and cast iron. 


Gas Analysis 

Ellison Draft Gage Co., Inc., 548 W. 
Monroe St., Chicago 6, Ill., has published a 
12-page treatise on gas analysis which also 
details the construction and operation of 
+  Orsat type gas analyzers. The booklet con- 
| tains a number of helpful charts and formu- 
las. To cover the cost of printing and mail- 
| ing, a token charge of 50¢ per copy is being 
| 


made by the company. 


Water Treatment 


The importance of eliminating high product 
rejection and damage to machinery from im- 
pure water is outlined in a new six-page folder 
just issued by Hall Laboratories, Inc., 
Hagan Bldg., Pittsburgh 30, Pa. Water 
may contain many kinds of potential trouble 
makers which can operate in boilers, con- 
densate return lines, condensers, heat ex- 
changers, and process equipment, according 
to the folder ‘Primary Water Treatment.” 
Claiming that such troubles arise from 
water which has corrosive effects, the folder 
mentions methods of primary treatment 
which means doing something to a water to 
make it more suitable for its intended ap- 
plication before it reaches the point of appli- 
cation. 


Bushings Bulletin 
Technical Bulletin A-628A, on Taper-Lock 
bushings, hubs and adapters, has been 
announced as available from Dodge Mfg. 
Corp., Mishawaka, Ind. Information 
throughout the bulletin is mostly in tabular 
form. Data relating to all sizes of Taper- 
Lock bushings are included as well as cross 
section drawings, bushing numbers, bore 
sizes, dimensions, weights, keyseats and list 
prices. 
The bulletin also contains similar data on 
Taper-Lock weld-on hubs and adapters for 
|  Taper-Lock bushings. 
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Drafting Equipment 

Hamilton Mfg. Co., Two Rivers, Wis., 
announces catalog No. 14 on drafting room 
equipment. The 34-page booklet illustrates 
and describes auto-shift tables, drawing 
boards, dust covers, filing equipment in steel 
and wood, tables, parallel rule attachments, 
steelwood tables, drafting tables and tracing 
tables. 

Also listed are specification tables to aid in 
the selection of the proper equipment and a 
suggested floor plan designed to save space 
in drafting rooms. 


Precision Test Instruments 


A four-page, two-color brochure describes 
briefly a family of high-precision test in- 
struments, including recording oscillographs, 
galvanometers, instrument amplifiers and 
bridge balances, analog computers, function 
generators and related instruments. In- 
struments are used primarily for multi- 
channel recording of both static and dy- 
namic test data in engineering, research and 
development. It is available from Wm. 
Miller Instruments, Inc., 325 N. Halstead 
Ave., Pasadena 8, Calif. 


Plug Valve Actuators 


An eight-page bulletin on plug valve actua- 
tors has been released by Ledeen Mfg. Co. 
The bulletin describes tandem type actuators 
for valves requiring relatively high torques to 
operate, and the new floating bar type actua- 
tors for use on valves requiring lower operat- 
ing torques. It also shows actuator selection 
table, typical applications, dimensions and 
weights, and various mountings. Copies of 
Bulletion 3020 may be obtained from Ledeen 
Mfg. Co., 1600 S. San Pedro St., Los Angeles 
15, Calif. 


Tubular Forming Booklet 


A booklet that gives examples of how cer- 
tain tubular products are formed by the 
Mullins’ Koldflo method has been published 
by Mullins Mfg. Corp., Salem, Ohio. Point- 
ing out the design possibilities of this process 
of moving steel in its cold state, the booklet 
provides step by step illustrations of the form- 
ing of an intricate balancing cup and an ac- 
cumulator shell 23 in. long. Other informa- 
tion of value to design and process engineers 
is included. 


Additional Opportunities 
are offered in the 
display advertisements— | 
on pages 44, 50, 51, 64, 
67, 76, 108, 130 


INSIDE 
STORY 


Designed right...built right...that’s 
why Downingtown heat transfer equip- 
— works extra well in the process 
ine. 

Designed by experienced engineers 
+--expert at solving specific heat 
exchanger problems. 

Built by craftsmen skilled at holding 
extra-tight tolerances on tube fit in 
tube hole...tube fit in baffle hole... 
alignment of baffies...and bundle fit in 


shell—details which help assure effi- 
cient performance. 

Fabricated from various grades of 
Carbon Steel, Stainless Steel, Stain- 
less and Nickel Alloy Clad Steel, Nick- 
el, Nickel Alloy, Aluminum, Copper Al- 
loy, Ampco 8, Karbate, Haveg or other 
material. Built to ASME code where 
necessary. 

Send for additional information on 
heat exchanger design. 


Downingtown Iron Works, Inc. 


HEAT EXCHANGERS —TO WERS — PRESSURE VESSELS 
STORAGE TANKS— STEEL AND ALLOY PLATE FABRICATION 


Downingtown, Pennsylvania 
New York Office: 52 Vanderbilt Avenue, New York 17, N. Y. 


DIVISION OF: Pressed Steel Tank Company 
Manufacturer of Hackney Products 
Milwaukee 14, Wisconsin 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 


bulell-designed ‘LR’ Collector 


Larger-Boiler 
Fly Ash 


Collection and 
Valuable Dust 
Recovery 


BUELL ‘SF’ ELECTRIC 
PRECIPITATOR 


BUELL MECHANICAL 
CYCLONE SYSTEM 


Stops Fly Ash 
From 
Small Boilers! 


High efficiency from 100 to 2000 BHP. Traps 99% 
of all 100-mesh and larger cinder discharge. Is 
effective on natural draft boilers! 


For complete details write for latest ‘LR’ Bulletin. 
s* Buell Engineering Company, Dept. 1-43, 70 Pine 
~ Street, New York 5, New York. 


Engineered Efficiency in 
FLY ASH COLLECTION 
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Stop 
This 


with 


RESOLI 


Shatterproof translucert pan- 
els save high labor cost of | 
pane replacement .. . need 
no maintenance. | 


® Rugged —Shatterproof, strong as | 


metal, fiberglass-reinforced Resolite | 
has unlimited life without protective 
treatment Or maintenance, There are 
no broken panes to replace. 


Low cost—Skylights and sidewall 
lights are installed at half the cost of | 
regular glazing material. Resolite nests — 
with and is fastened like any corru- 
gated metal or asbestos sheet. It re- | 
quires no special framing or flashing | 
.. is installed with ordinary tools by 
workmen with no special training. | 
Where sash is specified, flat sheets, fac- 
tory-cut to size, are installed like glass. — 


Better light—Resolite daylighted 
buildings are filled with bright, evenly 
distributed daylight .. . diffused light 
that prevents glare, reduces eyestrain. 
Packaged Resolite vented units de- 


signed for easy installation with Reso- 


lice or other corrugated material are | 


available in many sizes. 


© Other vses—Resolite is also ideal for 


partitions and decorative facings of all 


types. Anywhere a combination of | 


light, strength and beauty is desired 
Resolite is the answer. A complete 
line of accessories for easy, trouble- 
free installations is available. 


For further information see Sweet's Plant Enyi- 
neering. Architectural or Industrial Construc- 


76 - Surremper, 1954 


debarking. 


NEW 
BUSINESS NOTES 
LATEST CATALOGS 


Drive Output Units 


Oilgearducers, packaged hydraulic drive 
output units consisting of Oilgear’s constant 
displacement axial piston motors integral 
with Falk’s line of concentric and right angle 
all-steel reducers are described in a new eight- 
page bulletin 56610 issued by Oilgear Co., 
1555 C., W. Pierce St., Milwaukee 4, Wis. 
Five sizes of hydraulic motors for drives up to 
20 hp are described. Reducers with wide 
ratio combinations provide maximum output 
speeds from 1.7 to 1170 rpm. Normal out- 
put torques range from 42 |b-in. to 41500 Ib- 
in. with 1100 psi pressure. Starting and peak 
torques are 60 per cent higher. Specifica- 
tions cover complete variable speed drives 
with and without Oilgearducers. Typical 
applications are described, and installation 
dimensions are included. 


Tips Steel Valve Users 


A “Technical Tips” booklet describing and 
illustrating data gathered by the Edward 
laboratories on valve material, installation 
and usage has been published by Edward 
Valves, Inc., subsidiary of Rockwell Mfg., 
1201 W. 145th St., East Chicago, Ind. 

Subjects discussed include ‘What Heat 
Does to Valve Trim Hardness,” ‘What 
Thermal Expansion Does to Valve Mate- 
rials,” “Use of Globe Valves for Throttling 
Service,” “High Temperature Lubricants for 
Valve Studs and Bushings,” and ‘“‘Creep’ 
Robs Metal Strength at¥ High Tempera- 
tures,” 


Water Treatment for Cooling Towers 


Water treatment for cooling towers is the 
subject of an informational bulletin released 
by Allis-Chalmers Mfg. Co, 

The bulletin discusses types of cooling sys- 
tems together with such problems as corro- 
sion of metal surfaces, inorganic scaling, 
organic growths such as algae and bacterial 
slime, and delignification of the wood in the 
tower, 

Information on the selection of chemical 
treatment is included along with a table 
showing the type and amount of treatment 
found to be effective for prevention of scale 
or corrosion under various operating condi- 
tions. Copies of the bulletin, 28X7501A, are 
available on request from Allis-Chalmers 
Mfg. Co., 949 S. 70th St., Milwaukee, Wis. 


Space Heater Studies 


A brochure of engineering case studies, re- 
cently released by Dravo Corp., 1203 Dravo 
Bldg., Pittsburgh 22, Pa., describes nine ways 
in which warm air space heaters were used to 
heat a variety of diversified manufacturing 
plants. Each bulletin in the brochure de- 
scribes an individual plant's requirements and 
lists the benefits derived by installing oil- or 
gas-fired warm air space heaters. 

Industries featured are paint and glass 
work, clothing, wiping cloth processing, radio 
assembly, starch laboratory, plywood manu- 
facturing, granite polishing and inscribing, 
mining tool construction and pulp wood log 
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Steel Designs cost less because: 

1. Steel is 3 times stronger than gray iron. 
2. Steel is 24 times as rigid. 

3. Steel costs 4 of cast iron per pound. 


Ultimate savings are limited only by the 
ingenuity of the designer. 


WELDED DESIGNS 
ELIMINATE 


COSTLY OPERATIONS 


T Dahlstrom Machine Works, Inc., standard 
and special machines are manufactured 
from welded steel using structural shapes 
and plate. In addition to more efficient, lower 


cost production, direct benefits include light- 


er product weight, greater strength and easier 


adaptation to meet special customer needs. 
The motor swing base (Fig. 1) as an ex- 


ample is made from steel plate and simple 
tubing. The components are tacked and then 


fillet welded with Manual Lincolnweld hid- 


den-arc welding. Considerable finishing time 


is saved since welds are self-cleaning and the 
steel plate requires no filling before painting 
as when castings are used. 

With Manual Lincolnweld, the cost of weld- 
ing is reduced one-third over conventional 
welding with coated electrodes. Welds have 
high penetration and high ductility assuring 
top strength and dependability in service. 


Fe. Suing Base ie built up from components 
of tubing and steel Sa Photos rears? 
strom Machine Wor 


fos impler Production Fillet welding of bracket 
for Manual Lincolnwelding 
in agglomerated flux eliminates arc rays and smoke. 


HOW TO DESIGN FOR LOW COST 
Latest design principles for converting prod- 
ucts to steel are presented in Lincoln WELDe- 
sign Manual, available at nominal cost for 
home study. Also available are free bulletins 
on use of welded steel for efficient product 
designs. Write... 


THE LINCOLN ELECTRIC COMPANY 
Dept. 4804 + Cleveland 17, Ohio 


THE WORLD'S LARGEST MANUFACTURER OF 
ARC WELDING EQUIPMENT 


NEW EQUIPMEN 


BUSINESS NOTE 


INFORMED LATEST 


Quick-Seal Hose Coupling 


A quick connect-disconnect hose coupling 
for water, oil, steam, gas and chemical lines, 
which provides permanent freedom from 
leakage, is described in a bulletin published 
by Titeflex, Inc., Hendee St., Springfield 4, 
Mass. 

The 16-page booklet describes the simple 
construction of the coupling and points out 
how it provides sealing and swiveling action. 
Also described in the bulletin are single- and 
double-check valve modifications of this 
coupling. 

A list of users indicating the industries in 
which the coupling has been applied, a table 
of pressures at which it can be used, tables of 
the materials and sizes in which the coupling 
is manufactured, and instructions for ordering 
are also included in the bulletin. 


Industrial Ovens 


A new 16-page bulletin on industrial ovens 
has been issued by Newcomb-Detroit Co., 
5741 Russell St., Detroit 11, Mich. Engi- 
neering, manufacturing and installation for 
all processing ovens is described. The bulle- 
tin covers oven types, application to industry, 
source of heat, selection of heaters, control of 
heat, distribution of heat. Typical oven 
installations and a complete modern finishing 
process are pictured and described. 


Nylon Bearings 

A new eight-page illustrated catalog has 
been published to describe the standard lines 
of Nylined bearings and Nyliners manu- 
factured by Thomson Industries, Inc., 
Manhasset, N. Y. The advantages of Nylon 
as a bearing material, particularly where 
bearings must operate without oil lubrica- 
tion, are explained. 

In addition, the catalog contains engineer- 
ing data, installation information, and a 
bearing evaluation chart. The literature also 
describes a number of special type Nylined 
bearings which are available on special order. 


Aluminum Duct Systems 


Kaiser Aluminum & Chemical Sales, Inc., 
1924 Broadway, Oakland 12, Calif., announces 
the publication of a new 32-page booklet 
entitled “The Design of Aluminum Duct 
Systems” said to give engineers and con- 
tractors practical and authoritative data on 
friction losses in air conditioning duct sys- 
tems, 

The booklet reports experimental tests 
which demonstrated the greater smoothness 
of aluminum compared to galvamzed iron 
dropped friction losses as much as 20 per cent 
below galvanized ducts. Two friction loss 
charts based on exact, experimentally-deter- 
mined aluminum roughness characteristics 
and identical in form to those published for 
galvanized iron in the “ASH & VE Guide” 
are included in the booklet. The concluding 
section presents detailed step-by-step design 
procedures and recommendations for sizing 
round or rectangular ducts for heating, ven- 
tilating, or air conditioning systems. 
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VULCAN IRON WORKS, INC, 
of Chicago, ill. 


—da leading manufacturer 
of pile driving and 
extracting equipment 
| “For many years we have used LUBRI- 
| PLATE Lubricants for shop assembly, 
_ and have recommended them to our 


| customers through your LUBRIPLATE 
u's Plan. Our experience shows that 
e proper lubricants are used from 
| ¢ he beginning, there are fewer prob- 
| iene and parts replacements later. We 
| consider LUBRIPLATE to be 
possible ounce of prevention.” — 

. G. Warrington, Vice-Pres. 


REGARDLESS OF THE SIZE AND 
TYPE OF YOUR MACHINERY, 
LUBRIPLATE Grease 
FLUID TYPE LUBRICANTS WILL 
IMPROVE ITS OPERATION AND 
REDUCE MAINTENANCE COSTS. 


LUBRIPLATE is available 
in om and fluid densi- 
ties for every pu 
LUBRIPLATE D.S. 
Motor OIL meets today’s 
exacting requirements for 
gasoline and diesel 
engines. 


LUBRIPLAT 


“OTOR 


For nearest LUBRIPLATE distributor see 
Classified Telephone Directory. Send for 
free ‘‘LUBRIPLATE DATA BOOK”... a 
| valuable treatise on lubrication. Write 
| LUBRIPLATE DIVISION, Fiske 
| Brothers Refining Co., Newark 6, N. J. 
| or Toledo 5, Ohio. 
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Electrodes, Electrode Assemblies 

A new catalog, EN-S5, describing “‘pH 
Electrodes and Electrodes for Measuring 
Redox Potentials—Assemblies, Parts and 
Accessories,"’ has been published by Leeds & 
Northrup Co., covering its complete elec- 
trode line, chemicals for electrode servicing, 
and auxiliary electrode equipment such as 
clamps, holders, thermometers. 

The catalog is designed to present elec- 
trode assemblies for measurement, recording, 
and/or control of solution pH and redox 
potentials. It is available from Leeds & 
Northrup Co., Advertising Div., 4907 Sten- 
ton Ave., Philadelphia 44, Pa. 


Double Crank Presses 


Information covering the complete new 
line of Niagara straight side double crank 
presses has been published in Bulletin 64-H 
by Niagara Machine & Tool Works. 

Illustrated and described are Niagara's 
fully enclosed design, one-piece and four- 
piece frame construction, box-type slides, low 
inertia clutch, clutch control, lubrication and 
optional accessories. Well defined specifica- 


tions for the entire 50 through 300-ton press 
line have been tabulated for quick reference. 
A copy of the bulletin can be obtained by 
writing to the company at 683 Northland 
Ave., Buffalo 11, N. Y. 


M-d siowers 


make your product or process better! 


if your product or process requires 
or gases Jat 


blowing of air 


Printed Cireuits 


A four-color 12-page booklet on the use of 
Formica copper clad for printed circuits in 
instruments and electronic equipment has 
been published by the Formica Co., 4615 
Spring Grove Ave., Cincinnati 25, Ohio. 

The booklet describes printed circuits and 
outlines suggestions for selecting the base 
laminate. It outlines procedures which have 
been used successfully by manufacturers of 
printed circuits by photo-engraving, offset or 
silkscreen printing methods. Various ap- 
plications of these processes are described. 


Permanent Piping 


Industrial plants are among the examples 
used to illustrate “Piping for Permanence,” a 
new 32-page bulletin published by the A. M. 
Byers Co., Pittsburgh, Pa. Contained in 
the bulletin is technical data based on an 
analysis of thousands of piping systems in 
which wrought iron is specified to help solve 
corrosion problems. Sections of the new 
publication are devoted to a round-up of 
wrought iron pipe installations, a review of 
piping properties essential to long and eco- 
nomical service life, descriptions of individual 
service in building-piping systems and recom- 
mendations to help reduce the rate and sever- 
ity of corrosion, 


LATEST 
CATALOGS 


Hardness Tester Catalog 


A comprehensive, illustrated catalog giving 
engineering data, uses, design features of the 
complete line of Rockwell hardness testers 
has been prepared by the Wilson Mechanical 
Instrument Div., American Chain & Cable 
Co., 929 Connecticut Ave., Bridgeport 2, 
Conn. 

The catalog details the scope of Rockwell 
applications in industry and includes data 
on the normal hardness tester, superficial 
tester, accessory and special tester, and micro 
and macro hardness testers. The unit re- 
tains the simplicity of hardness designation 
by a letter and number on a direct reading 
machine and is described as a practical tester 
for accurately measuring the hardness of all 
types of metals and alloys, 


Safety, Relief Valves 


A new catalog providing selection and ca- 
pacity data for complete specification of air, 
gas, steam and liquid safety and relief valves 
as components of products involving pneu- 
matics or hydraulics, is available on request 
from Kunkle Valve Co., 121 S. Clinton St., 
Fort Wayne 2, Ind. 

The 48-page catalog includes specifications 
for a wide range of types and sizes in bronze, 
iron, steel and alloys. 


moderate volumes pressures 
MIEHLE-DEXTER BLOWERS 

can help you. These positive displacement 

blowers save weight save 

space ~ @ prove more efficient and require 

little or no maintenance 


ROCKFORD CLUTCH engineers are help- 
ing product designers reduce costs — by 
making possible quicker clutch installation, 
easier clutch adjustments; and reducing 
after-sale service to a minimum. Because 
ROCKFORD CLUTCH precision, capacity 
and stamina are greater than ever, product 
owners’ up-keep costs are lower. Now is 
the time to have ROCKFORD clutch 
engineers give your product the benefit of 
lower clutch cost plus competitive operating 
advantages. 

ROCKFORD CLUTCH DIVISION 


9307 Lighteenth Avenue, Rockford, 


ROCKFORD 
CLUTCHES 
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Send for This 
Handy Bulletin 
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ROCKFORD 
CLUTCHES 
and POWER TAKE- 
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For the right blower, engi- 
neered to match your exact 
requirements, your best bet 
is Miehle-Dexter. You can 
be sure the M-D blower we 
recommend is engineered 
and built for tough operat- 
ing. conditions. Thousands 
installations prove this. 
Their efficiency in o — 
is matched by flexibility in 
application. Write today for 
complete information. 
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Chain Drive Catalog 


A revised 16-page illustrated catalog, 
C72-51, including new and expanded data on 
capacity ratings of Morse Hy-Vo high speed, 
heavy-duty chain drives is now available 
from Morse Chain Co., 7601 Central Ave., 
Detroit 10, Mich. 

Operating principles and test data are in- 
cluded for drives that will carry up to 190-hp 
per in. of chain width at continuous chain 
speeds up to 6000 fpm. Specifications and 
capacity curves are included for standard 
3/4, 1, 1'/4, and 2-in. pitch chain from 2 to 
12-in. wide. Installation and lubrication 
recommendations are also included in the 
catalog. 


Vibrating Equipment 

A 230-page catalog on Jeffrey-Traylor 
vibrating equipment has been published by 
the Jeffrey Mfg. Co., Columbus 16, Ohio. 
The catalog, No. 870, illustrates and details 
information on feeders, conveyors, coolers, 
dryers, mixers, constant weight feeders, bin 
check valves, packers, screens, controls and 
magnetic separators. 


Heavy Duty Alloy 

A new leaflet on “Jalloy, Grade 3,” a 
special alloy steel for heavy duty use, is 
available from Jones & Laughlin Steel Corp., 
Pittsburgh 30, Pa. Outlined in the leaflet 
are properties, composition, applications, case 
histories, and information on heat treatment 
of this steel for optimum results. 


Liquid Filter Folder 


A four-page illustrated folder, describing 
Wagner Brothers’ line of permanent mem- 
brane type liquid filters, is now available 
upon request to the manufacturer, 400 Mid- 
land Ave., Detroit 3, Mich. The literature 
explains precoating, filtering and cleaning 
operations, with schematic drawings showing 
flow directions during each of these phases. 

The folder tells how efficient, low cost 
clarification of solutions is made by filtering 
acid, alkaline or neutral liquids through a 
series of permanent membranes—wire well 
screen, porous stone or porous carbon— 
caked with diatomaceous earth, to remove all 
suspended particles down to '/i9 micron. 


Mechanical Drive Turbines 


General Flectric’s type DP mechanical- 
drive turbines rated from 10 to 1200 hp and 
1000 to 6500 rpm are described in a revised 
bulletin designated GEA-4955B, Special 
design features as wel! as applications for 
pumps, compressors, fans, blowers, and simi- 
Jar equipment are covered in the publication. 

Cutaways, schematic drawings, and photos 
of DP features are included. Details of the 
lubrication system, a table of dimensions, 
modifications of the basic standard design 
for special requirements, procedure for cal- 
culating approximate steam rates, and govern- 
ing system are among the major subjects 
covered. The two-color 20-page bulletin 
may be obtained from the General Electric 
Co., Schenectady 5, N. Y. 
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Get better acquainted with OILITE Products. 
Let us mail you our Bulletin S-53. 


CHRYSLER TRAPPED 
CORPORATION 
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Dept. C-9 Detroit 31, Michigan 
OILITE PRODUCTS include: Bearings, Finished Machine Parts, 
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of Non-Ferrous and Ferrous Metals and Alloys. 
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“A slide rule with intellect and 
sense,” is the latest booklet in the Don 
Herold series, published by Keuffel and Esser 
Co., Adams and 3rd Sts., Hoboken, N. J. 

The booklet points up the thinking and 
planning behind the scale arrangement of the 
company’s Log Log Duplex Decitrig Slide 
Rule. 

Another Don Herold booklet, ‘So you're 
going to be an Engineer,” is also available 
from the company. 


Electric Platform Truck 

Bulletin P-1038A published by the Yale & 
Towne Mfg. Co., Philadelphia 15, Pa., pic 
tures and gives dimensions and specifications 
on Yale 4000 and 6000 Ib capacity Work- 
saver low lift electric platform trucks, 

Among the features of this truck as de- 
picted in the bulletin are dead man control 
which automatically cuts off power and ap- 
plies brake when operating handle is either in 
full up or full down position, high maneuver- 
ability made possible by 16 in. diam turn- 
table with 105 ball bearings and tapered 
roller bearing support as well as direct gear 
drive with enclosed gears operating in an oil 


A new bulletin No. 3100, published by the 
Falk Corp., 3001 W. Canal St., Milwaukee 8, 
Wis., consolidates selection tables, dimensions, 
weights, overhung load ratings, and thrust 
capacity ratings needed to select horizontal, 
vertical or right angle Falk motoreducers in 
either the all-motor of integral design. 

A fold-out section of the 28-page bulletin 
contains illustrated information on mounting 
positions, low speed shaft connections and 
product features, along with pictures of 
typical applications. Also listed are stand- 
ard accessories and modifications and data 
and selection tables on couplings. 


Roller Chain, Sprockets 


Stock Roller Chain and Sprockets is the 
title of Catalog 754, a 64-page illustrated 
book published for distribution by Diamond 
Chain Co., Inc., Indianapolis, Ind. The 
catalog covers a complete line of roller chain 
stock sprockets. 

Stocked by distributors in every industrial 
area, the line includes minimum bore 
sprockets for reboring as well as finished bore 
and Taper-lock bushed sprockets which are 
ready touse. Chain selection and application 
data is included in the catalog. 


LATEST 
CATALOGS 


Control Valves 


Bulletin 307 published by Ross Operating 
Valve Co., 120 E. Golden Gate Ave., Detroit 
3, Mich., describes and illustrates the com- 
pany’s rotary handle action or “Pancake” 
valve. 

This four-way valve, 2-in. high, has poppet 
type seals. Bottom ported base plate permits 
removal of body without disturbing piping. 
The bulletin contains operation and recom- 
mended service information, installation 
data, parts list and “exploded” view of com- 
ponent parts. 


Investment Castings 


“How to Design Precision Investment 
Castings” is a pocket-size booklet made 
available by Midwest Precision Castings Co., 
2790 Grand Ave., Cleveland 4, Ohio. The 
illustrated book is written as a guide to metal 
working executives and design engineers who 
wish a file of both the benefits and limitations 
of the “lost wax” investment casting process. 

The brochure discusses many basic design 
principles as they apply to the investment 
casting processes. A materials chart listing 
physical properties and use of some of the 
more popular metals is also included. 


Dillon 
DYNAMOMETER 


for All Kinds 
of Precision 
Testing 


ACT NOW 


to reserve your 


FREE MC! 


As an ASME member, you recently received a Request 
Card to be filled in and returned if you wish to receive 
a copy of the 1955 Mechanical Catalog. Distribution 
is limited so don’t delay returning your card at once. 
In addition to its comprehensive directory of over 
40,000 listings, it contains thousands of detailed product 
descriptions provided by hundreds of leading manufac- 
turers. Now in its 44th year, Mechanical Catalog is 
the super market for mechanical engineers. It gives 
you product facts fast, up-to-date, accurate. If you did 
not receive your MC Request Card, use your letterhead 
to reserve a copy right away. 
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"O” RINGS 


The price advantage formerly enjoyed by injection molded 

“O" Rings no longer exists! LINEAR, with an exclusive, new and 
revolutionary process, now brings you ROTO-MOLDED 

“O” Rings—true compression-molded quality, at prices 
competitive with ordinary rings! 

LiINEAR’S new ROTO-MOLDING process is an entirely new method 
of compression molding that eliminates flash... produces a tough 
homogeneous grain structure far superior to injection or 

transfer methods. There's no danger of “accordion joints” or 
partial knitting. Every LINEAR ROTO-MOLDED “O” Ring is uniformly 
perfect—built for complete dependability 

in your product. 

You can get LINEAR ROTO-MOLDED perfect circle “O" Rings in a 
variety of standard sizes and compounds—or in special sizes 
and compounds to meet your requirements. Get the facts now! 


“PERFECTLY ENGINEERED PACKINGS” 


A 


LINEAR, Inc, STATE ROAD & LEVICK ST., PHILA. 35, PA 
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SARCO 


A complete line of steam traps, 
temperature controls & heating specialties 


Thermostatic Float-Thermostatic Camlift Bucket Liquid Expansion Thermodynamic 
The right trap for each job . . . Only Sarco offers 5 functionally different types — not variations of one type! 


TEMPERATURE 
CONTROLLERS 


Cooling Heating or La Air Temperature 


AND VALVES 


Non-Indicating Solenoid Valve Motor Valve Room Thermostat 


AIR ELIMINATORS 
AND 
STRAINERS 


OTHER 
HEATING 


SPECIALTIES 
Radiator Valves Radiator Traps § Water Blenders 


BULLETINS 
us dete instalia- 
and case histories. Sarce Company, 
STEAM 


2071-8 
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Zallea already has, or will make, expansion 
joints for every service. For information on 
standard types, ask for Bulletin 351. For 
consultation on special problems, ask to 
have a representative call. 


Piping in power, petroleum and processing plants 

is designed to move. 

After all, service variations 

are bound to make changes in dimensions. 

So, expansion joints are placed in piping systems ne 
to absorb all such punishing stresses. 


Obviously, the very best expansion joint, 
the most dependable and long lasting, 


costs the least in the long run. And, the records show 
that Zallea Self-Equalizing Expansion Joints outlast 
—by from 90% to 1200%— 
any other self-equalizing 
or other type of packless joint. 


So, that’s why you should insist 

that the Zallea name be on 

the next expansion joints you buy. To do so protects 
both your piping .,. and your pocket book. 


expansion joints 


ZALLEA BROTHERS, 820 LOCUST STREET, WILMINGTON 99, DELAWARE 


World’s Largest Manufacturers of Expansion Joints 
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DO YOU SEE 
AN OPPORTUNITY IN THESE 


DIVERSE APPLICATIONS 
OF MICARTA? 


Today, MICARTA® is serving and saving in thousands of applications 
all across the industry. You'll find it extensively used in moving 
parts because MICARTA resists impact, soaks up vibration and 
muffles noise. You'll see it widely used in structural parts because 
MICARTA gives strength and rigidity while weighing only half as 
much as aluminum. You'll spot it in many places emploved as an 
electrical insulator. You'll even come across it in piping systems 
because MICARTA fights corrosion, repels moisture, endures heat 
and cold, 


These and many other serviceable qualities of this amazing 
plastic may hold the answer to your problem. It will pay you to 
investigate. Simply use the coupon below. 5-00575 ; 


AVIATION: Pulleys, 
Instrument panels, 
siowctural members 


MARINE; Propelier 
shoft bearings, 


STEEL: Roll-neck A 


bearings, hoid down 
ond vpcoller rolls 


TEXTILE: Spinning 
buckets, 


vou can SURE... rs Westinghouse © 


Westinghouse Electric Corporation 
Micarta Division 
Trafford, Pa. 


Attention: L. A. Pedley 
Sir: (Please check one) 


[_| Please have your representative cal! 

|_| Please send me complete facts on Micarta 
Name _ 
Address 
City Zone. State 


micarta 


Company. 


is BASIC 


ret 
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ALDRICH 


... for small volume capacity at low or high pressures 


Here is a new pump that will develop up to 30,000 Special muffler design provides quiet operation. 

psi from ordinary 90 pei plant air—without auxil- = Aidrich Air-Driven Hydraulic Pumps are avail- 

iary equipment! This air-driven hydraulic pump 

able in low and high pressure models, single or 

is self-contained, complete with regulator, air 

double-acting. Plunger diameters for the low 
Pe ee pressure range are 1'4” to 3”. High pressure 

New design provides economy of operation for range, '4” to 1!,%”. Double- — 

many industrial applications — acting units provide minimum | & | 

© supplying power for molding and belt presses pressure fluctuations in addition —*) Praese=™"™"* 


@ testing tubing, valves or pressure vessels to greater volumes. > 
@ ideal for laboratory as well as production use > Lege 
e and for many other applications requiring small Write for new Data Sheet 36 


volume capacity at low or high pressures. Cam ie 


the pump company + «+ Originators of the 


Direct Fiow Pump 


29 PINE STREET + ALLENTOWN, PENNSYLVANIA 


Representatives: Birmingham «+ Bolivar, N.Y. Boston Buffalo Carmi, Illinois Charleston, W. Va. Chicago Cincinnati Cleveland « Dallas « Denver Detroit Duluth 
Houston + Los Angeles « New York « Oakland, Calif. « Philadelphia « Pittsburgh « Portiand, Ore. « Richmond, Va. « Rochester « Salt Lake City « San Francisco « Seattle 
Somerville, Mass. « Spokane, Wash. « Syracuse « Tulsa « Washington, 0. C. « Youngstown ¢ Export: Petroleum Machinery Corp., 30 Rockefeller Plaza, New York 20, N. Y, 
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Joy fans are installed im the ducts for greater effi- 
ciency, easier installation, and economy of floor space. 


PLATING LINE VENTED 
BY JOY AXIVANE FANS 


Corrosive Air Removed in Jig-time By 
*in-the-Duct’’ Installation of Exhaust Fans 


Vertical branch ducts draw fumes into the trunk 


An interesting, and necessary, feature of the new 
zinc and cadmium plating line at Appleton Electric 
Company, Chicago, is the compactness of the Joy 
Axivane Fan exhaust system. 

This exhaust system carries off the hot, corro- 
sive air from the plating line up to the roof where 
it is discharged into the atmosphere. 

Centrifugal units would have necessitated an 
expensive modification in the building structure, 
in addition to a larger, more complicated duct 
system. 

The compact, in-line design of the Joy Axivane 
Fans permitted installation right im the ducts on 
the floor above the plating line. Floor space was 


weo 5039 


line for ultimate discharge into the atmosphere. 


saved, installation costs were drastically reduced, 
building structure did not have to be altered, and 
a much smaller and simpler duct system was 
constructed! 

Joy Axivane Fans will show you new standards 
in efficiency, compactness, quietness, and out- 
standing versatility. There are 136 models... 
all with adjustable blades. . . for volumes up to 
300,000 CFM and pressures to 11” wg. Get the 
full story on Joy Fans by writing for Bulletin 
J-611, TODAY. Joy Manufacturing Company, Oliver 
Building, Pittsburgh 22, Pa. In Canada: Joy Manufac- 
turing Company (Canada) Limited, Galt, Ontario. 


MOVEMENT OF AIR AND GASES SINCE 1885 4 
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Now you can measure pressures 


WITHIN 2% OF 20-40 PSI 
SHIFTABLE RANGE SPANS 


The Taylor TRANSAIRE* Pressure 
Transmitter with short, shiftable 
spans gives accuracy and sensitivity 
never before thought possible— 
plus the convenience of suppressed 
ranges at high pressure levels. Op- 
erating on the simple force-balance 
principle, it lets you measure and transmit minute pres- 
sure changes up to 1,000 ft. It’s accurate to 2% of the 
selected short range span, as against an accuracy of up 
to 4% of the upper range limit of conventional de- 
vices. On control applications such accuracy of meas- 
urement produces a remarkable difference in product 
quality and yield. It’s sensitive to pressure changes of 
water. 


THREE IMPORTANT ADVANTAGES 
1. Range spans of 20 and 40 psi are available through- 
out the range limits of 35 to 415 psia; 50 to 100 psi 
throughout 100 to 1,000 psia. 


2. The volumetric type pressure system is extremely 
accurate, practically clog-proof, has a corrosion- 
resistant 316 stainless steel diaphragm. 


3. Temperature and barometric compensation makes 
for higher accuracy of measurement, and consequntly 
closer control. 


Ask your Taylor Field Engineer, or write for Bulletin 
98097. Taylor Instrument Companies, Rochester, 
N.Y., and Toronto, Canada. 


TRANSAIRE PRESSURE TRANSMITTER 


Pressure 
Transmitter 
A 
Output 


| 


COLUMN PRESSURE 


NARROW RANGE SPAN DETECTS PRESSURE TRENDS 
Problem: To get highest possible purity of product con- 
sistent with good production economy. This requires 
the quick detection of pressure trends over a very 
narrow range. 

Solution: The short, shiftable range spans (as short 
as 20 psi) of the TRANSAIRE Pressure Transmitter 
permit selection of operating range by a simple screw- 
driver adjustment. Its high order of sensitivity enables 
the operator to detect minute changes of pressure. 
Result: Close control, because the minute pressure 
trends are practically instantaneously detected and 
transmitted to the controller and receiver. This means 
higher yield of a purer product, also great flexibility 
in changing to different product requirements. 
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FLOW OF VISCOUS LIQUORS 


STREAMLINED SURFACE PREVENTS SCALE, SOLIDIFICATION 
Problem: Flow measurement of viscous material which 
tends to solidify when static, making conventional 
differential producers impractical. 

Solution: Its flush element presents a streamlined sur- 
face and tends to prevent formation of scale or solidi- 
fication of liquors. Its short range, high sensitivity and 
volumetric construction make the TRANSAIRE Pres- 
sure Transmitter ideal for this application. 

Result: Trouble-free, accurate measurement and con- 
trol of flow. One installation has given continuously 
satisfactory service for four years. 


*Reg. U.S. Pat. Off, 
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Typical installation of a TRANSAIRE Pressure Transmitter on a distillation column. Note close-coupled connection 
in field. Receiver may be several hundred feet away. 


SOLVED THESE FOUR TOUGH PROBLEMS 


Fractionator Pressure 
Transmitter 


To Vapor Space 
— Of Kettle 


COLUMN PRESSURE DROP 


PERMITS MAXIMUM CAPACITY OPERATION 
Problem: To operate a column at maximum capacity, 
consistent with the preventing of flooding. 

Solution: As the pressure drop across the column is a 
measure of the vapor velocity, the measurement of this 
drop with a short-range, highly sensitive, easily ad- 
justable instrument enables the operator to keep the 
column safely close to the flooding point. 

Result: Maximum p:oduction afd uniform operation. 


REACTOR PRESSURE 


FLUSH SURFACE IS CLOG-PROOF 
Problem: To measure pressure in reactor kettles con- 
taining viscous or corrosive liquids which tend to 
clog conventional measuring systems. 
Solution: The closed volumetric measuring system of 
the TRANSAIRE Pressure Transmitter presents a flush 
surface on the inside of the vessel. It is clog-proof, 
highly sensitive and provides an accurate reading. 
Result: Maximum yield of high purity product and a 
precise knowledge of the pressures maintained. 
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ROSS SURFACE CONDENSERS TRAVEL 
TO ALL CORNERS OF THE WORLD 


Leaving the Kewanee, III. plant, this Ross Surface Con- 
denser is one of a pair bound for New Mexico. It’s a 
relatively short trip compared to the distances that 
many Ross units have traveled to reach countries such 
as Australia, Brazil, Iran, Aruba, Sumatra . . . men- 
tioning but a few. Their efficiency and dependability 
have been proved in remote and isolated locations all 
over the world. 

The reason Ross Surface Condensers are widely 
preferred, for installations both in the U. S. and foreign 


KEWANEE-ROss (CORPORATION 
1448 WEST AVENUE © BUFFALO 13, N. Y. 
tn Canada: Kewanee-Ross of Canada Limited, Toronto 5, Ont, 


Serving home and industry: MAURICAN- STANDARD © AMERICAN BLOWER © CHURCH SEATS & WALL TILE © DETROIT CONTROLS © KEWANEE BOILERS © ROSS EXCHANGERS © SUNBEAM AIR CONDITIONERS 


countries, can be expressed in two words: advanced 
engineering . . . engineering that introduced the first 
all welded steel surface condenser at Parr Shoals, S. C. 
in 1929 and pioneered numerous other developments, 
including Balanced Flow and divided tube bank 
design. 

It’s only logical then, that Kewanee-Ross is best 
qualified to meet your surface condenser requirements, 
too. Consultation with Kewanee-Ross engineers will 


leave you assured of this. 


SURFACE 
CONDENSERS 
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MORE 
PRODUCTION 


Boosting output of present drives! Atlas 
Roller Chain is bringing this benefit to 
plants everywhere. 

That’s because Atlas Roller Chain pro- 
vides a positive sprocket grip which 
makes possible the delivery of full rated 
horsepower without slippage or friction. 

This means that your machines can run 
at full rated speeds and give greater out- 
put... with Atlas on the drive. 


LESS 
MAINTENANCE 


Here’s why: The bushings and pins are 
case hardened by the Atlas Nicarb Process 
which provides greater inherent strength. 
Link plates and rollers are also made of 
tough, heat-treated alloy steel. 

This means better chain performance 
. .. less chain maintenance. 

For maximum production plus long, 
trouble-free service, install Atlas Roller 


Chain! Write today for the new Atlas 7 


Catalog and Handbook No. 52-ME, 


ATLAS CHAIN & MANUFACTURING CO. 


CIVISION OF PRUDENTIAL INDUSTRIES 
DOYLESTOWN, PENNA. 


CHAIN THAT LEADS 
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Shock loads can’t hurt 
this fluid motor 


Denison Axial Piston Fluid Motors 
recommended for the toughest jobs 
without qualification 


@ Quick starts, quick stops, stalling under load, continuous 
braking. These are the kind of conditions Denison Fluid Motors 
are built for. Where other motors fail, Denison hydraulic motors 
operate continuously . . . in conveying equipment, mining, 
drilling, construction machinery. 
— CASE STUDY Through efficient axial piston design, Denison hydraulic 
NO. 612-FM motors pack high horsepower, high torque in a smaller space. 
The 400 series fluid motor is less than a foot long, weighs only 
40 pounds . . . yet delivers 24 horsepower. 

Denison Fluid Motors can be furnished to develop up to 180 
horsepower, 5665 pounds-inches torque . . . for any hydraulic 
circuit to 5000 psi. 

The circuit shows a Denison Fluid Motor that reels cable in 
and out of oil wells. For bulletins about Denison Fluid Motors, 

MOTORS write to: THE DENISON ENGINEERING COMPANY, 
CONTROLS PRESSES 1174 Dublin Road, Columbus 16, Ohio. 
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CLARK’S L.P.- 


1. Greatly reduces engine maintenance: 

eliminates unburned carbon deposits and crank- 
case dilution. 

eliminates fuel pump and complicated carbu- 
retor adjustments. 


2. Eliminates obnoxious exhaust fumes: 
L.P.-Gas provides almost perfect combustion, 
excellent for indoor operations. 


3. Provides safe, efficient operation: 

———-vacuum ignition switch is interlocked with fuel 
line and manifold, aapomies to spill fuel or 
load-up engine. 

high compression head (8. 5 to 1) gives maximum 
economy and power from high octane L.P. Gas. 
quickly demountable tank takes 3 minutes to 
change. 

Stellite valves and seats prevent burning from 
high flame temperature of L.P. Gas. 


*4000 Ib. capacity, available with standard shift, Hydratork or Dynatork. 
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Underwriters’ 
Listing 


GAS CARLOADER* 


reduces engine maintenance, eliminates obnoxious exhaust fumes 


Now you can have the advantages of liquified 
petroleum gas-powered (butane, propane) mate- 
rials handling, with complete safety. The Clark 
L.P.G. Carloader is the first lift truck to receive 
the all-important listing of Underwriters’ Lab- 
oratories. Field and factory tested for two years, 
Clark’s unit is specifically designed and metered 
for fork truck operation. For details, call your 
local Clark dealer, listed under ‘Trucks, Indus- 
trial” in the Yellow Pages. Or send the coupon 
for specifications. 


industrial Truck Division 
CLARK EQUIPMENT COMPANY 


C) Send details on LPG truck 
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DYNALOG RECORDERS 
ind DYNATHERM BULBS 


You can't beat this Foxboro Dynalog- 
Dynatherm combination for insuring 
better temperature measurement on any 
job between-100° and +600°F. It gives you 
every advantage of speed, accuracy, long 
leads, simple installation, economy, and 
freedom from maintenance. This is why: 


The Dynalog Electronic Recorder has an 
exclusive variable-capacitor measuring sys- 
tem which eliminates slidewires, gears, 
cables, high speed balancing motors... no 
dead space, no batteries to standardize. no 
motors to service. Standard full-scale pen 
speed only 3 seconds. Sustained accuracy 
4, of 1% guaranteed. Available for spans as 
narrow as 5°F. with full-accuracy calibration. 


The Dynatherm Resistance Bulb has unique 
features including metal-to-metal end-contact 
which, when installed in a well or socket. 
gives a speed of response unsurpassed by 
any other similarly protected temperature- 
sensitive element. Exceptionally rugged and 
permanent in calibration. 


These are only a few of the important 
advantages of this better temperature 
measuring system . . . available also for 
control of temperatures, or with Multi- 
Record Dynalog Recorder for up-to-6 
records on one chart. Write for illustrated 
bulletins. 

The Foxboro Company, 

939 Neponset Ave., 
Foxboro, Mass., U.S.A. 


FACTORIES tN THE UNITED STATES, 
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AUTOMATICALLY LUBRICATES 
YOUNGSTOWN MILL 


eeeee and cuts MAINTENANCE 
to the bone! 


After the first four months of operation, the only maintenance on TRABON’S 
automatic lubrication system, recently installed on the Youngstown Sheet & Tube 
Company’s 44” blooming and slabbing mill, was the replacement of two hoses in an 
unusually hot spot. 


Bearings were in good shape after the rolling of 238,100 tons. Everyone was pleased 
with the production record. 


We were, too, because this installation proved once again that a Trabon system can de- 
liver just the right amount of oil or grease at just the right time in exactly the right place. 


And a Trabon system does this job under the worst possible operating conditions ... 
dirt, steam, ice, heat .. . positively! 


What’s YOUR lubrication problem? Write for our current detailed literature. 


H 4 * Automatic oil system lubricates screws, breaker * All pumps in cellar. a 
blocks and nuts. * Control boxes in en- 
P > § * Automatic grease system lubricates roll necks and gine room. 
ee chuck slides; front and rear table drives, manipulator * Lights and warning q 
Y and feed roll bearings in mill housing. horns included. 


E.-40th STREET ® CLEVELAND 3, OHIO 
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In a variety 
of corrosive services 


BYERS 
WROUGHT IRON 


lower cost per year | 


The true cost picture isn’t given by con- 
struction costs alone. It must include main- 
tenance costs also . . . and when these are 
included, the most durable materials have 
proved themselves as the most econoinical. 

You'll find Byers Wrought Iron Pipe and 
plate the best material to use when you are 
building for permanence. The illustrations 
show a few of the many applications where 
it is serving successfully for others . . . and 
where it can serve and save for you. The 
use of wrought iron adds only a trifle to 
the overall cost of a project, and this 
small investment is returned many times 
over in extra service. 

Wrought iron lasts longer, at lower cost 
per year because of its unique structure 
which resists corrosion and fatigue. Tiny 
fibers of glass-like iron silicate, distributed 
through the body of high-purity iron, halt 
and detour corrosive attack, discourage 
pitting and rapid penetration. These fibers 
also anchor the initial protective scale, 
which shields the underlying metal. 

Our booklet, The ABC's of Wrought 
Tron, tells the story of this protection, and 
how it is bringing piping economy to a 
variety of applications where corrosion is a 
threat. Write for your copy. 

A. M. Byers Company, Pittsburgh, Pa. Established 
1864. Boston, New York, Philadelphia, Washington, 
Atlanta, Chicago, St. Louis, Houston, San Francisco. 
Export Department: New York, N.Y. 


SNOW MELTING, RADIANT HEATING AIR CONDITIONING SYSTEMS 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 

WROUGHT IRON 

TUBULAR AND HOT ROLLED PRODUCTS 
ELECTRIC FURNACE QUALITY STEEL PRODUCTS 
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SURFINDICATOR* 
meets every surface 
measurement problem 


The stenderd pickup for the 
SURFINDICATOR is hand oper- 
gted, permits measurement of 
virtually oll shapes, from %,” 
to %" 1. D, The new aceas- 
sories shown above — moter 
drive and small bore adapter 
—extend the usefulness of the 
instrument. Motor drive speeds 
inspection where large numbers 
of identical parts are involved. 
Adapter permits meesurements 
very small diameters—es 
small-as 1.D,—and other 


See how easy it is to measure SURFACE ROUGHNESS 


Time-consuming laboratory setups todetermine _ ance, friction, wear, product life and many 
surface roughness are now a thing of the past. other characteristics. Finish can be specified 
With the Brush SURFINDICATOR* you can _ in blueprints and quickly checked in the 
check surface roughness instantly —anywhere shop. The operator simply guides the pickup 
—even when the part is mounted ina machine __ over the surface and reads roughness in micro- 
tool as shown above. inches directly on the meter. No calculations 

The new ease of measuring surface rough- are required and accuracy of the instrument 
ness permits you to control this production can be checked at any time against Precision 
variable—which affects machining costs,appear- Reference Standards. 


TRY IT YOURSELF! Write for a copy of this booklet. [nnn 
on Surface Finish Control. Or, ask for a demonstration Brush Electronics Company, Dept. P-9 
of the SURFINDICATOR in your plant by a Brush 3405 Perkins Avenue, Cleveland 14, Ohio oe 
engineering representative. Send coupon now. Brush 0 | ann poe free copy of “Surface Finish 
representatives are located throughout the U. S. In C Have your nearest representative demon- 

Canada: A, C. Wickman, Limited, Toronto. Brush strate the Surfindicator to me. 

Electronics Company, Cleveland 14, Ohio. 


Name 


Position 
BRUSH ELECTRONICS 


INDUSTRIAL AND RESEARCH INSTRUMENTS 
PIEZO-ELECTRIC MATERIALS + ACOUSTIC DEVICES | Brush Electronics C. 
MAGNETIC RECORDING EQUIPMENT ting 
ULTRASONIC EQUIPMENT Clevite og 


MECHANICAL ENGINEERING SepremBer, 1954 - 97 


be 
yee 
ty 
| 


Reliable Measurement 


of low differentials 


RING BALANCE METERS 


Where flow measurements must be made with a low full scale differential, the 
logical choice is the Hagan Ring Balance Meter. This versatile meter, with no 
external sealing chambers, is equally useful for flow measurements at low differ- 


ential or high differential, at high or low pressures. 


Consider these advantages of the Hagan Ring Balance Meter 


Interchangeable sensing elements, in a com- 
plete series, are available for measuring full 
scale differentials from 1” to 420’’ WC, at 
static pressure up to 3,000 psig. 

The ring assembly is selected for each instal- 
lation to assure ample power for accurate 
meter operation at all flows. 

The differential range of any ring is adjustable 
over a 7 to | ratio. 

The level of sealing fluid in the ring is not 
critical, the only requirement being sufficient 
depth to seal against maximum differential. 

Calibration, using dead weights, takes only a 
few minutes. It is not necessary to discon- 
nect the meter from the line. 


Automatic compensation for such variables as 
temperature, pressure or fluid density is a 
standard attachment. 

Pneumatic or electric signal transmission is 
available for remote recording or automatic 
control. 

The Hagan Ring Balance Meter is the most 
versatile design available for flow measure- 
ments with any source of differential— 
orifice plate, venturi tube, pitot tube, weir 
or flume. 


We will be glad to suggest the metering equip- 
ment best suited for improving existing facili- 
ties, or for extensions and new construction. 


HAGAN CORPORATION 


Hagan Building 


Pittsburgh 30, Pennsylvania 


Boiler Combustion Control ers « Ring Balance Flow and 


Pressure Instruments « Meta 


lurgical Furnace Control Systems 


Control Systems for Automotive and Aeronautical Testing Facilities 
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UNITED STATES STEEL is pleased to announce to 
all steel consumers a new steel which we feel sure will 
enable you to improve the performance, lengthen the 
life, and reduce the cost of industrial equipment. 
This new engineering material is USS Carilloy T-1 
steel, which recently underwent some very severe 
testing in Birmingham, Alabama. 


The development of T-1 steel began back in 1947, 
when our research people took a good look at a prob- 
lem that had plagued alloy plate steel users for years. 
That problem was the multiplicity of compositions 
required to do everyday jobs. There was no one com- 
position available that could serve a wide variety of 
applications—so our research people sei out to de- 
velop such a steel. The steel we wanted had to possess 


many unusual attributes such as very high strength, 
unusual toughness, good weldability and excellent 
resistance to impact abrasion at temperatures from 
minus 150°F. up to as high as 900°F, 


Today such a steel is a reality. It is USS Carilloy 
T-1 steel, which has been tested thoroughly, both in 
the laboratory and in actual service applications. 
To prove further the capabilities of this new Carilloy 
steel, Chicago Bridge & Iron Company and United 
States Steel this summer carried out a joint testing 
program on commercial pressure vessels built from 
T-1 steel. The results of these tests and their sig- 
nificance to all steel users are described on the next 
three pages. We feel sure that you will find the story 
well worth reading. 
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Remarkable new engineering material 


In pressure test at 38°F. below zero T-1 steel 
withstands stresses 3 times its design strength 


This vessel, not stress relieved, was 
refrigerated to —45°F. Then, with a 
quarter inch of white frost clinging 
to its sides, a high pressure pump 
slowly chugged the pressure in the 
vessel up to 938 psi. At that point, 
the steel itself was stressed to 45,000 
psi., which is one half the yield 
strength of T-1 steel. 

The hydraulic pressure was forced 
still higher, to 1875 psi. At this pres- 
sure, the stress in the steel had 
reached 90,000 psi.—the full nominal 
yield strength. Still, every inch of 
the metal was sound and all welds 
were intact. 

Now the test really came. The 
pump labored on, and the pressure 
climbed to 2,000 psi. . . . to 2500. 


PROVES 


; 


In May and june, 1954, withheld: 
Alabama, plant of Chicago Bridge & Iron 
Company, eight welded cylindrical pressure 
vessels were refrigerated to subzero temper- 
atures and deliberately tested to destruction. 
The vessels were all standard designs that 
were built under normal production-line con- 
ditions by Chicago Bridge & Iron Company. 
Each vessel was twenty feet long, four feet in 
diameter, and made of half-inch plates of 
USS Carilloy T-1 steel. Four of the vessels 
were welded without stress relieving, using 


to 2850 psi... . then... 

BOOM! A jet of yellow brine burst 2 fae 
out of the vessel and shot 200 feet 
through the air. The vessel finally 
failed at a pressure of 2850 psi. and 
a minimum stress of 136,000 psi. on 
the plates. This stress is well over 
three times the design strength of 
45,000 psi. 

The temperature of the steel at the 
time of failure was a frigid 38 below, 
yet the metal showed no sign of 
brittle failure. Super-tough USS 
Carilloy T-1 did what no ordinary 
steel could do at such a low temper- 
ature—it stayed tough and ductile; in 
fact it actually stopped the tear from 
propagating any further through the 
vessel. 
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E 12015 low hydrogen coated electrodes. The 
other four were welded with E 9015 electrodes 
and were stress relieved after welding. Two 
vessels of each type were given two tests: a 
pressure burst test for strength and ductility, 
and an impact punishment test for toughness 
and resistance to the most severe impact con- 
ditions that could be devised. 

Results of these tests, described below, 
prove conclusively the exceptional strength 
and toughness of USS Carilloy T-1 steel, even 


DOWN BELOW ZERO 


at temperatures far below freezing. 


Frozen steel vessel made of Carilloy T-1 
survives blow from 13-ton ingot dropped 73 ft. 


A steel ingot weighing 26,700 Ibs. 
has just plummeted 52 feet and 
crunched on top of this test vessel 
(Fig. E). The ingot was traveling 
39 miles per hour when it hit. It 
struck with an impact energy of 
about 1,400,000 ft. lbs., bounced fif- 
teen feet, and crushed down again 
on top of the vessel. 

This vessel was welded without 
stress relieving. It was refrigerated 
to 33°F. below zero. It was pres- 
surized to 1,875 psi. equal to a stress 
on the plates of 90,000 psi.—the 
steel’s nominal yield strength. Yet, it 
did not fail. The ingot left only a %« 
inch dent in the top, with a slight 
bulge on either side of the dent. 

The test was repeated (Fig. F). 
This time the ingot was raised 73 
feet, then dropped. It pounded down 
again on the very same spot on top 
of the vessel. Traveling at 46.7 miles 
per hour, it hit with an impact blow 


of 1,960,000 ft. Ibs. The dent merely 
deepened — the steel and all welds 
were still intact. 

Again the test was repeated (Fig. 
G). Now dropped from 101 feet, the 
13-ton ingot ploughed into the top 
of the vessel at a speed of 55 miles 
per hour, hit with an impact of 
2,750,000 ft. Ibs. This time the vessel 
failed. But it didn’t shatter. It didn’t 
crack. It tore open like a tough piece 
of hickory. In other words, it failed 
without any signs of brittleness, even 
though the temperature of the steel 
was now minus 22°F. 

In addition to this tremendous re- 
sistance to impact abuse, combined 
with remarkable sub-zero toughness, 
Carilloy T-1 steel also gives you ex- 
cellent resistance to impact abrasion 

. good high temperature strength 

.. and exceptional weldability. 
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prove performance in a great varioty of 


@ The pressure vessel tests described on the previous pages in- 
dicate only one of the many possible uses of Carilloy T-1 steel. 
For this new engineering material has advantages not only in s 
pressure vessels and storage tanks, but it also has proved itself 
in power shovels, bulldozers, mining machines, mine cars, steel 
mill ladles, blast furnace draft lines, lift trucks—in high speed 
rotating machinery, in stamping or forging presses. It is being 
considered for use in tension members of cantilever bridges 
and other similar applications where tension members are in- 
volved. 

With the 90,000 psi. minimum yield strength to work with, 
combined with extraordinary sub-zero toughness, good high 
temperature strength to 900 F., and excellent resistance to im- 
pact abuse, impact abrasion, and atmospheric corrosion, you 


IN PRESSURE VESSELS. To illustrate how the high yield can use T-1 steel to reduce the size and weight of heavily 
strength of Carilloy 'T-1 steel can pay off here, consider this stressed parts. This cuts your shipping and handling costs, as 


fact: To store 25,000 bbls. of propane at 210 psi would or- 


dinarily require 25 mild carbon steel vessels. In contrast, well as the cost of material, and the cost of foundations and 
only one large vessel made of T-1 steel of the same thickness supports where they are needed. Carilloy T-1 steel lengthens 
would de the ae yes “7 a would rec = the life of your equipment, cuts repair bills and outage time. 
jean shell material, 14% leas foundation concrete, /0% less And remember, wherever you use T-1, you can weld or flame 


welding and 84% less space 


cut it either in the shop or in the field without expensive heat 
treating equipment. This cuts costs still further. 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY NEW YORK 


IN STEEL MILLS. In skip cars, T-1 steel in the bottoms, sides, 
and bail plates lasts three times longer than steels now in 
use. T-1 steel also gives exceptionally long service in coke 
bins and chutes, in ore transfer cars, in draft lines, in con- 
veyor chains, and crane hooks. In clamshell buckets, T-1 
steel has taken heavy abuse at temperatures from 500° to 
600° F. and lasted nine times as long as the wear resisting 
steel previously used 


IN EXCAVATING EQUIPMENT. The dipper stick, bail, and 
bucket of this big electric shovel are fabricated of T-1 steel 
plate. The superior strength and durability of Carilloy T-1 
made it possible to increase the capacity of the bucket 
from 35 to 45 cu. yds 


SEND COUPON 
FOR COMPLETE 
INFORMATION. 


United States Steel, Room 4481 
525 William Penn Place 
Pittsburgh 30, Pa. 


[) Please send me your booklet “United States Steel presents 
T-1" which contains the full story of T-1 steel. 


| 
| 
; () Have your representative get in touch with me. 
| 
| 
| 
| 
| 
| 
| 
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EXCLUSIVE PRECISION- CHINED GUIDES 


eliminate chatter 


AS service life 


IRON BODY GATE VALVES 


This exclusive machined-guide design is only one ot 

the many original money-saving features of Lunken- 

heimer Iron Body Gate Valves. Gate valve chatter — 

the sound of wasteful, accelerated wear—is eliminated 

by Lunkenheimer’s unique method of manufacture. 

Not only are the guide channels in the disc accurately 

machined, but the guides in the body, as well. These 

precision-machined guides hold the disc firmly in line 

as the valve is opened and closed — prevent pressure 

from forcing the disc against the opposite seat. Result: 

no clatter, no chatter, and much longer valve life. 

When repair is necessary, replacement parts can be 

easily installed without machining or fitting — an 

exclusive Lunkenheimer feature. In addition, Lunken- 

heimer Iron Body Gate Valves have long-wearing 

Stemalloy® Stems, bronze bushings that protect the 

FIG. 1430 stem from corrosion and scoring, and handy 

Iron Body Broase Mounted swing bolts and shelves that make repacking 

so easy. No other iron-body valve gives you 
i so much outstanding value. 


All Iron 
Screwed and Flanged Types 


LUNKENHEIMER 


WRITE FOR Circular 564, describing 
the complete Lunkenheimer Iron Body 


Gate Valve line. Address: The Lun- = 2 
kenheimer Co., Box 360C, Cincinnati f: ® 
14,Ohio, or phone your Lunkenheimer i/eg “ QUALITY 


IRON STEEL * BRONZE 


THE ONE 


L-253-9A 
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Overload Release 
CLUTCH 


protects against conveyor overload 


THE. 
conporation 
This prominent Syracuse, N. Y., manufacturer 
of materials handling equipment has selected the 
Maxitorq Overload Release Clutch for power trans- 
mission on its drive unit for the Lamson overhead 
conveyor. On installations which handle heavy loads 
the cam design feature automatically causes instant 
disengagement of the clutch when the overload is 
substantially greater than the normal driving load 
. thus preventing damage to product and machine. 


The Overload Release Clutch has all of the highly 
favored features of the standard Maxitorg floating 


SEND FOR CATALOG NO. ME-9 


disc clutch . . . Separator springs that keep discs 


“floating” in neutral .. . no drag, no abrasion and, 
consequently, no heating in neutral. Assembly, ad- 
justment and take-apart are made without use of 
tools. Engagement is easily controlled, with light 


pressure. Disengagement is instant and complete. 


There are six capacities, 44 to 5 h.p. at 100 r.p.m. 
Maximum working torque from 13 to 263 ft. lbs. 
There are so many varied applications of this Over- 
load Release Clutch that we suggest submitting your 
clutch problems to our engineering department for 
practical recommendations. In other words, “let's 
talk Maxitorg.” 


MANCHESTER 


CONNECTICUT: 
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_ THE CARLYLE JOHNSON MACHINE COMPANY — 


SEE RUST-OLEUM APPLIED DIRECTLY OVER 
SOUND RUSTED SURFACES! MAKE THIS 
TEST UNDER YOUR OWN CONDITIONS AND 
SEE PROOF OF PERFORMANCE! 


See Rust-Oleum 769 Damp-Proof Red Primer actually 
applied over a badly rusted surface after simple 
scraping and wire-brushing to remove rust scale and 
loose rust in the Rust-Oleum “rusted panel 
demonstration.” Rust-Oleum’s specially-processed fish 
oil vehicle penetrates rust to bare metal usually 
eliminating sandblasting and other costly 
surface preparations. 


Rust-Oleum finish coatings in Aluminum, 
Green, White, Gray, Yellow, Black, 
Orange, Blue and others provide both 
Rust Prevention and Decorative Beauty! 
Specify Rust-Oleum for new construction, 
maintenance, and re-modeling. 
See Sweets for complete catalog 
and nearest Rust-Oleum Industrial 
Distributor, or attach coupon to 
your business letterhead. 


RUST-OLEUM 


See local classified telephone directory 
under Rust Preventives or Paints for nearest 
Rust-Oleum Industrial Distributor. 


ATTACH TO YOUR BUSINESS LETTERHEAD AND MAIL 10: 
Rust-Oleum Corporation, 2900 Oakton St., Evanston, il. 


Please Show Me the Test Application of Rust-Oleum 
Rust-Oleum ‘Rusted Over Rusted Metal Surfaces in 
There Is Only One Rust-Oleum. It Is Demonstration.” Pant, 
A omplete Literoture with Neorest Rust-Oleum Industrial 
Distinctive as Your Own Fingerprint. 0 Color Chart. Distributer. 


Resists Rain, Sun, Fumes, Snow, Heat, 
Salt Air, Salt Water, etc. 


| 


602 
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Me. 5 Rapid Vent, Float and 
thermostatic construction. De- 
signed for use at the end of 
steam mains, tops of risers and 
other similar locations on vapor 
and one pipe vacuum systems 
where the maximum venting re- 
quirement does not exceed one 
cubic foot per minute at 5 psi. 


Ne. 6 Quick Vent. Thermo- 
static only. Designed for installa- 
tion at high points in the piping 
where there is not sufficient room 
for the No. 5 Vent or where a 
float is not needed. Same vent- 
ing capacity os No. 5. 


can work 


In a Wilmette Illinois Building, an out- 
wardly well-engineered vacuum system 
had been a headache for years. Then, 
last winter, along came a heating man 
who quickly sized up the situation and 
said with real conviction: “Put a 
Marsh No. 5 Vent right there!” 

That did it! One inexpensive vent 
cleaned up a spotty, erratic condition, 
that a number of expensive alterations 
had failed to touch. 

Unusual? Not in the least: over the 
years we have seen a lot of wonders 
worked by installing the right kind of 
Marsh air vent in the right spot. A 


number of these dependable vents are illus- 


’ 


heating 


Ne. 50 Air Vent. Float only. 
Designed to remove air and 
goses automatically from hot or 
cold water tanks, coils or piping, 
liquid pump systems or similor 
applications where it is neces- 
sary to vent air rapidly. Moxi- 
mum working pressure, 125 psi. 


Ne. 55 Air Vent. Float and 
thermostatic construction. Is 
capable of expelling large vol- 
umes of air without passage of 
water or steam and is designed 
for use on steam pressure vessels 


Ne. 7 Alr Wimineter. Float 
and thermostatic construction. 
Expecially suitable for installa- 
tion at the ends of steam mains, 
return piping and tops of risers 
where it is necessary to expel a 
large volume of air from the sys- 
tem. Suitable for working pres- 
sures up to 15 pui. 


trated here . . . products that express an un- 
rivaled accumulation of knowledge in dealing 
with air venting problems. 

Marsh air vents are fully covered by the 
Marsh Heating Specialty Catalog along with 
Marsh Traps and Valves. Your local Marsh 
man will be glad to work with you in applying 
Marsh Vents effectively. 


MARSH HEATING EQUIPMENT CO. 
Sales Affilate of Jas. P. Marsh Corporation 
Dept. 29, Skokie, Il. 


Specialties since 1865 
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pressure, 125 psi. 


COMMON REFERENCE for designers, draftsmen, inspectors, and machinists is 
provided by the new G-E cylindrical roughness scales. They help to eliminate 
expensive “‘overfinishing” and rejects by quickly detecting unsatisfactory work. 


General Electric Announces .... 


New Surface Roughness Scales 
for Curved Finish Accuracy 


The new General Electric cylindrical roughness scales are designed to 
provide time- and cost-saving standards for curved, machined surfaces. 


ELIMINATION OF GUESSWORK resulting in unnecessarily fine or 
excessively rough finishes is achieved by these versatile new scales. 
Offering a ready surface comparison, their application also results in 
less design and drafting time-—-and your inspectors do a quicker, 
more accurate job. 

TWO SCALES make up the complete set. On one are surfaces with 
values from 4 to 63 microinches, produced most commonly by grind- 
ing, honing, and superfinishing. The second scale has surface values 
from 16 to 250 microinches, which are typically obtained by turning 
and boring operations in lathe and screw machines. Price: $31.98*. 


CONTACT your nearest G-E Apparatus Sales Office, or write for Bul- 
letin GEC-774 to Section 605-71, General Electric, Schenectady 5, N.Y. 


* Manufacturer's suggested retail price. 


Progress /s Our Most Important Prodvet 


GENERAL ELECTRIC 


COMPACT AND LIGHTWEIGHT, the complete 
set with case weighs 4!4 oz. Dimensions of 
each scale: 6 in. long, 2 in. wide, 14 in. thick. 


FLAT, POCKET-SIZE scales give spe- 
cifications for flat-surface machine 
finishes. They provide a ready port- 
able checking tool. Price: $20.12"*. 


ROUGHNESS SPECIMENS are large 
size set, permitting standardization 
from design to machined product. 
Price, including the case: $84.52*. 
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Lockheed’s 
Super 
Constellation 


Family... 


WV.-1 & RC-121C Radar Search Plane 


Super Constellation 


R7V.1 & C-121C Transport 


how ut builds better futures for engineers 


Five Super Constellation types are flying today—as 
luxury airliners, cargo transports and radar search 

lanes. The careers of engineers associated with the 
Raper Constellation’s development have grown steadily 
since the project started fifteen years ago. 


Production orders extend into 1956. And in development: 


turbo-prop Super Constellations and jet transports to 
continue Lockheed leadership in rapidly expanding 
passenger and cargo transport fields. 


To the career-conscious engineer this means: 


More security—for the Super Constellation’s wide use 
in commercial fields gives Coheed a stable 
development and production base which is unaffected 
by international events. 


More opportunity for promotion and achievement 
—for the growing number of Super Constellation 
projects (along with Lockheed’s diversified efforts in 
nuclear energy, supersonic fighters, trainers and 
bombers) gives engineers more scope for their ability, 
more opportunity ior creative engineering. 


Lockheed offers engineers: increased pay rates now in 
effect; generous travel and moving allowances; an 
opportunity to enjoy Southern California life; and an 
extremely wide range of employee benefits which add 
approximately 14% to your salary in the form of 
insurance, retirement pension, sick leave with pay, etc. 


Training Program for Engineers 
Aircraft experience is not necessary to join Lock- 
heed. An engineering degree or equivalent expe- 
rience qualifies you to receive transitional or 
on-the-job training—at full pay. 


Lockheed 


Aircraft Corporation « Burbank 
California 
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Immediate openings for: 

Aerodynamics Engineers 

Airborne Antenna 
with an Electrica degree, an 


Electronic option and approximately two years’ 
practical airborne antenna design experience. 


Design Engineers A & B 
in electrical, hydraulic, mechanical and 
structural fields. 
Flight Test Analysis Engineers 
to evaluate airplane and engine performance 
from flight test data. The position requires a 
degree in Mechanical or Aeronautical Engineering.. 


Flight Test Instrumentation Engineers 
for the development and application of special 
instrumentation in analyzing autopilots, 
acoustics and vibration. The position requires a 
degree in Electrical Engineering or Physics. 


Mathematical Analysts 
to work on Lockheed’s two. digital 701 computers.. 
Requirements: B.S. or M.S. in Mathematics 
or 
Structures and Stress Engineers 
to perform work in structural analysis, basic 
oads and stress methods. 


Structures Research Engineers 
for Lockheed’s Research Laboratory. 


Thermodynamics Engineers 
Weight Engineers 


Mr. E. W. Des Lauriers, DEPT. ME-9 

Lockheed Aircraft Corporation 

1708 Empire Avenue, Burbank, California 

Dear Sir: 

Please send me your Lockheed brochure describing life and 
work at Loc’ in Southern California. 


My name 


Tam applying for... (name position in this advertisement which fits 
your training and experience) 


My street address 


My city and state 
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Why the composite check 


The composite check recommended in 
American Standard B6.11-1951 tests 
gears functionally by running the gear 
against a master of known accuracy. The 
resulting displacement shows at once 
the cumulative effect of as many as six 
types of error—eliminates time-consum- 
ing checks for each individual error. The 
check is rapid and conclusive. 


Why the Kodak Conju-Gage 
Gear Checker 


To meet today’s tolerance requirements, 
the Kodak Conju-Gage Gear Checker 
uses a master made with a new order of 
precision. This is the Kodak Conju-Gage 
Worm Section, produced by thread 
grinding under control of a precision 
lead screw. 

The accuracy inherent in this method 
means every right gear is passed by the 
worm section, reducing rejection losses. 
The transverse curvature produced by 
this method provides a master that can 
be used to check any gear of like pitch 
and pressure angle, regardless of helix. 


CONJU-GAGE 


>.) 


++. anew way fo check gear precision in action 
pinks all kinds of complex parts on a bright screen, Kodak also makes 


versatile contour pro, 
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Why you can Comer Carpection costs 


with a Kodak Conju-Gage Gear Checker 


The Kodak Conju-Gage Gear Checker automatically 
records the composite effects of runout, base pitch 
error, tooth thickness variations, profile error, lead 
error, and lateral runout. Illustrated is the Kodak 
Conju-Gage Gear Checker, Model 4U, for gears up 
to 4%" pitch diameter. Larger and smaller models 
are also available. 


INSTRUMENTATION 


Not only can a single worm section be 
used in place of a number of circular 
masters, but such a worm section can be 
reground to specification as often as nec- 
essary—at a fraction of replacement cost. 
It is easily checked for accuracy by fa- 
miliar toolroom procedures. 

You can find out more about the econ- 
omies possible through Kodak Conju- 
Gage Instrumentation by sending for a 
copy of the booklet, “Kodak Conju-Gage 
Gear Testing Principle.” Write to: 


Special Products Sales Division 
EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 
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cycling system runs 
vibration tests automatically 


Versatile electronic “brain” for MB Vibration Exciters 


saves manpower and manhours — performs a variety 
of cycled shake-tests unattended! 


A vibration test that involves a continuous cycle of changes from 
10 to 500 cps along with constant displacement or constant ac- 
celeration can now be done with great simplicity, accuracy and 
minimum supervision. Simply set up the specimen on an MB 
Shaker —set the controls for the desired actions—and let the 
cycling system take over. 

This electronic unit varies shaker frequency at any sweep 
speed, and between any two preset frequency limits. It controls 
the exciter’s amplitude or acceleration within +10% for a dead 
mass or resonant type of loading and for cycled tests to satisfy 
MIL-E-5272 and other specifications. 

For maximum flexibility of operation, this cycling system also 
provides for automatic transfer of constant amplitude to constant 
“g” at any preselected frequency setting. 

The system can be operated manually when desired. It’s also 
protected against control failure or conditions of extreme load 
resonances through use of an automatic structural strain control. 


SHAKE TESTING PAYS 


Vibration testing tells how well a product will bear up in service, re- 
veals design faults, determines fatigue strength. 

Designed for heavy duty service, MB vibration exciters such as the 
Model C-5, rated at 750 pounds force, and the Model C-25 rated at 3500 
pounds force, deliver maximum performance, pure table motion and 
dependable operation. 

Send for detailed specifications on MB cycling systems. Also for 
Bulletin which gives data on vibration exciters. 


MB MODEL 1-25 MC CONTROL CABINET 
with automatic cycling system 
developed to control the action of 

| vibration exciters to a specified 

eycle of events, and with little or 

no supervision. 


| AVIBRATION TEST set up on the Model 
 C-5 MB Vibration Exciter—and also 
/ one on Model C-25—two of the 
| models which can be automatically 

controlled by MB’s cycling systems. 


1060 STATE STREET, NEW HAVEN 11, CONN. complete line of 


Exci- 
ters. Write for Bulletin 


THE MB MANUFACTURING COMPANY, INC. 
1-VE 4. 


PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION © TO MEASURE IT © TO GENERATE IT 
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Let the adaptable Serve! 25- 
ton Water Chiller convert waste 
heat, or steam from any source, 
into lowest cost air condition- 
ing for your plant and offices! 


PROCESS COOLING 


Use the cheapest energy source 
—even waste heat—to achieve 
high-efficiency cooling for man- 
ufacturing processes! Servel 
Water Chiller operates on de- 
pendable absorption principle. 


The Servel Water Chiller cooling 
system has no moving parts to 
wear. It is quiet and vibration- 
free. Light floor loading and 
freedom from vibration mean 
that no special foundations or 
braces are needed. Zone control 
is unusually easy. And operation 


compact, light; can be safely 
\ ie on almost any floor. 


INDUSTRIAL 
PRECOOLING 


Increase capacity and improve 
performance of air compressors 
and internal combustion ma- 
chines! The Water Chiller is 


(using waste heat, or steam 
from the cheapest source) is 
low in cost. Backed by a 5-year 
warranty. See your dealer or 
mail coupon for information and 
engineering co-operation. 


Firm 


City 


SERVEL, INC., Dept. ME-94, Evansville 20, Indiana 


Please send me complete information on Servel equipment for 
(_] Air Conditioning, Process Cooling, Industrial Precooling, 
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the name to watch for great advances 

| AIR CONDITIONING \Y REFRIGERATION 


Dre 4 mg 
cal Tooling 


@ Since 1867 engineers, scientists, designers, sur- 
veyors, draftsmen have relied on K&E as the fore- 
most, most progressive, and most complete source 
of supply for the tools, equipment, and materials 
they work with. When you buy, think first of 
K&E, headquarters for 7,000 items. For example... 


ZEISS Ni2 
SELF-LEVELING LEVEL 


This amazing new instrument cuts level- 
ing time and costs in half. It sets a line 
of sight precisely level automatically. A 
remarkable new invention, the Compen- 
sator, built into the telescope levels the 
line of sight for you in a matter of mo- 
ments. It performs any kind of leveling, 
from rough cross sectioning to first order 
work. Bench-mark leveling, using two 
rods, is almost twice as fast with the 
Ni2 as with an ordinary level. Cross- 
sectioning with many sights from one 
set-up is even faster. Accurate up to + 
0.02 ft. per mile, the Ni2 is as rugged 
as its appearance suggests. 


KEUFFEL & ESSER CO. 
New York ~- Hoboken, N. J. 


Chicege * St. Lowls * Detroit * San Francisco * Los Angeles * Montreal 
Distributors In Principal Cities 
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FOR 24 REASONS, MASTERS OF MEC 


Converts from steam engines diesel 
Morse Silent Chain Drives 


The steam drives on four large dock cranes at the Pulp- 
wood dock of Hammermill Paper Company, Erie, Pennsyl- 
vania, were converted by Great Lakes Diesel to 70-hp 
diesel engines with torque converters. They are used to 
drive 10-ton cranes which unload four-foot and eight-foot 
logs by chain slings from the lake steamboats. 


The diesel drives use Morse Silent Chain, *%4” pitch x 4” 
wide, and include cases for the drives. The motor drive 
sprocket has 23 teeth, the driven sprocket 149 teeth. 


Morse Silent Chain Drives transmit power smoothly and 
noiselessly, with over 99% efficiency. The service life of 
the drives is exceptionally long and trouble-free. Smooth, 
ositive action reduces slippage losses on shaft bearings. 
‘he exclusive Morse Rocker Joint construction converts 
sliding action to rolling motion. Morse Silent Chain Drives 
are compact, unaffected by atmospheric conditions. 


Available in pitches from %%@" to 2”, these drives will 


HIGH- WOUBLE-PITCH 


HANICAL POWER TRANSMISSION SINCE 1893 


Exclusive Morse Rocker-Joint. The only 
joint action is a rocking action, requiring 
ten lubrication, and assuring extra-long 


service life, 


handle fractional horsepower or hundreds of horsepower 
in a single drive. 


For more detailed information on how precision-built 
Morse Silent Chain Drives can bite you in your applica- 
tions, contact your local Morse distributor, Or, write: 


MORSE CHAIN COMPANY 
7601 CENTRAL AVENUE 
DETROIT 10, MICHIGAN 


MECHANICAL 
POWER TRANSMISSION 


1) swent cam 
CHAINS SPROCKETS 


 MORFLE MORFLEX 


20) oven-cenren 22 rorove }23 {24 
comms 
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Choose the heater 
that fits your job best! 


American Blower offers you 
a complete line of commercial and industrial 
unitary-type heaters for maximum flexibility 
in layout and design! 


Looking for an attractive and efficient unit heater for your 
lobby? Office? Showroom? Corridor? Then install American 
Blower De Luxe Cabinet Unit Heaters for steam and hot- 
water systems! Recessed and non-recessed types for ceiling 
or floor installation. Finished in attractive gray-green baked 
enamel. Five basic sizes; permanent or disposable filters. 


You can't go wrong if 
you (1) plan to use gas 
as fuel on your next 
heating installation, and 
(2) use American Blower 
Gas-Fired Unit Heat- 
ers! They're compact 
and modern in design; 
come in both conven- 
tional and duct types, to 
let you tackle any size 
job. Use them individ- 
ually or in combination; 
easy to install, economi- 
cal to operate, Capac- 
ities: 50,000 to 230,000 
BTU/hr input. 


Equitemp Air Diffuser on new Venturafin Vertical Unit 
Heaters is adjustable, and permits an even flow of heat. 
t produces a cone of heated air that mixes with room air— 
for breathing-level temperatures that vary less than one 
degree! Anemostat and vane-type diffusers also available. 
58,400 to 560,000 BTU at 2 psig, 60°F. entering air. 


If you want both low price 
and top heating perform- 
ance, put in American 
Blower’s new Venturafin 
Horizontal Unit Heat- 
ers! They're truly quiet, 
and have separate coil 
systems for hot water and 
steam. Serpentine design 
of hot-water coils in- 
creases output; permits 
use of smaller units in 
many cases. Capacities: 
18,000 to 357,500 BTU at 
2 psig, 60°F. entering air. 


For complete data on American Blower unitary-type 
heaters, jot down your request on a post card and 
mail it to: American Blower Corporation, Detroit 32, 
Mich. Better yet, step into your American Blower 
jobber’s and see them for yourself—today! 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN ¢ CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division of American Radiator & Standard Sanitary Corporation 


AMERICAN BLOWER 


© AMERICAN BLOWER CHURCH SEATS & WALL TILE + DETROIT CONTROLS + KEWANEE BOILERS + ROSS EXCHANGERS SUNBEAM AIR CONDITIONERS 
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“Hi, Ed. Shining up for a date?” 

“Sure enough, Jim. An important one, too. I'm calling on a 
new prospect. He’s going into a new product and I'm sure 
he can use our fabrication facilities!" 


“| thought you fellows at Wolverine only made tubing. | 
didn't know that you were set up to fabricate. Never 
thought of you as that type of source!” 


“Fabrication is one of the things we specialize in, Jim. We're 
equipped to do just about anything to make a tubular part. 
Take this man I'm going to see, for example. This part he’s 
making starts out as a sheet of copper. The way he has it 
figured out, it's going to take about eight separate operations 
to complete the part.” 


“But with Wolverine’s Spun End Process* we can start out 
with a length of copper tube and in one operation we'll end 
up with the complete part. We do it by spinning the tube 
in special dies and the die gives it the desired shape. It'll 
give him a one-piece part—cut his costs in half.” 


“Say that sounds terrific. Our engineering department will 


be all ears when | tell them about this. I'm sure this spinning 
deal can help us, too.” 


“That's only part of it, Jim. We also do special bending, 
coiling, flaring, expanding, finning, swaging, piercing and 
drilling as well as soldering, brazing and threading. Add to 
this the fact that besides copper, we work in copper-base 
alloys, aluminum and electric-welded steel and you have a 
quick run-down of Wolverine’s fabricating facilities.” 


ALL-IN-ALL IT ADDS UP TO TUBEMANSHIP. That's 
Wolverine's word for the type of thinking that combines 
tube manufacturing with fabrication. You'll find the complete 
story as well as a host of new ideas in Wolverine’s Fabricated 
Parts Book. Write for your copy today. WOLVERINE TUBE, 
Division of Calumet & Hecla, Inc., 1483 Central Avenue, 
Detroit 9, Michigan. 


*PATENTED PROCESS RE. 22465 


WOLVERINE TUBE 


DIVISION OF CALUMET @ HECLA, INC. 


Manufacturers of Quality.Controlled Tubing 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES. 


EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16, N. Y. 
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PARKER 
SALES ENGINEERS 


CHICAGO 49, iil. 
Ollie J, Berger Company ¢ 2059 East 72 Street 


CINCINNATI, Ohie 
William H. Broxtermon * 2174 Buck Street 


DETROIT 35, Mich. 
Hodgson-Geisler Co, 18917 James Couzens 


GIRARD, Penna. 
Danie! F. Marsh ¢ 35 Chestnut Street 


WILTON, Conn. 
Girard Palmer Belden Hill Road 


SYRACUSE, N. Y. 
J.C. Palmer « 712 State Tower Bidg. 


BELLEFONTE, Penna. 
Warren G. Olson « 420 East Linn Street 


PARKER 


IBM’ tully-automatic, electric 
time recorder is a far cry from the 
old-fashioned time clock. This 
modern engineering development 
handles with ease and sureness any 
kind of work schedule, no matter 
how complex. To produce the wall 
mounting bracket shown above, 
IBM and Parker together worked 
out the design of the part. The re- 
sult: a die casting that meets every 


Ke 


Time Marcues On automatically supported by 
Die CASTINGS 


specification at lower total cost. 

This close co-operation from 
blue print to finished product typi- 
fies the complete engineering—as 
well as manufacturing—service of- 
fered by Parker. No matter how 
complex your die casting problem, 
Parker will be glad to help you 
find the answer. Just call the near- 
est Parker sales engineer listed at 
the left or write the factory direct. 


Parker White Metal Company ¢ 2153 McKinley Ave., Erie, Pa. 


ALUMINUM and ZINC 


die castings 
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New Waldes Truarc GRIP Ring requires no groove, 


_ holds fast by friction, can be used over and over again 


Ring #5555 


The Waldes Truarc Grip Ring is a new, low cost fastener 3 

that provides a positioning shoulder secure against mod- saad 
erate thrusts or vibration. Installed on a straight un- 
grooved shaft, the Truarc Grip Ring can be assembled 
and disassembled in either direction with Truarc pliers. 


The Grip Ring can be installed tightly against a machine z 
part in order to take up end-play. The basic Truarc i 
5 


design principle assuring complete circularity around 
periphery of the shaft and the ring’s unusually large 
radial width combine to exert considerable frictional 
hold against axial displacement. The ring can be used 
again and again. 


Find out what Waldes Truarc Retaining Rings can do for 33 34 4 50 67 73 
you. Send us your drawings. Waldes Truarc engineers yy 

will give your problems individual attention without ey | 2° 20 25 35 50 60 
obligation. 


Waldes Kohinoor, Inc., ME 096 
SEND FOR NEW CATALOG & 47-16 Austel Place, L.1.C. 1, N. Y. 
() Please send me sample Grip-Rings | 
WALDES (please specify shaft size | 
( Please send me the complete Waldes Truarc | 

catalog. 

(PLEASE PRINT) 
Name. 
C 
REG. U.S. PAT. OFF. 
RETAINING RINGS 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK | Business Address | 


2.403. 300: 2.403.363: 2.467.002: 2.487.803; 2.491 306: 2.509.081 AND OTHER PATENTS PENDING. 
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¢Rubber 


(NATURAL AND SYNTHETIC) 


Recommends Materials Best Adapted 
to your Vibration Control Requirements 


Metal — Natural Rubber—Silicone—Neo- vibration control problem. 


prene—Buna S—Buna N—and others are 


LORD research is constantly developing 


selected by LORD Engineers to satisfy your and evaluating new materials and processes 


specific environmental conditions and as- 


to insure that the most complete line of vibra- 


sure the most economical solution of your tion control mountings is at your disposal. 


Over 27,000 basic designs and 
their variations are already 
available from which to choose. 


LOS ANGELES 28, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
7046 Hollywood Blvd. 313 Fidelity Union 725 Widener Building 410 West First Street 
Life Building 
DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, OHIC 
311 Curtis Building 280 Madison Avenue $20 N. Michigan Ave. 811 Hanna Building 


fd MANUFACTURING COMPANY « ERIE, PA. 


_ CONTROL 
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Falk si: Shaft Mounted Drives 


LINE SHAFTING BELT CONVEYOR GRAVEL CLASSIFIER 


APPLICATIONS UNLIMITED 


The range of applications to which the all-steel Falk Shaft 
Mounted Drive is ideally suited is so wide that complete listing is 
impracticable. The sketches above are included only to indicate 
a few typical installations where considerable speed reduction 
in limited space is an important advantage. 


BUCKET ELEVATOR 


SIX SIZES 

© 1/2 to 30 hp 

e Single or double 
reduction 

e Wide output speed 

range—420 to 10 rpm 


These versatile, NEW 
speed-reducing units 
save space, power, material and time 


Here is the economical solution to the countless 
application problems requiring efficient speed reduc- 
tion in limited space! The new Falk all-stee] Shaft 
Mounted Drive—a modification of the universally- 
accepted Falk Motoreducer design—embodies many 
exclusive structural and functional features which add 
up to better service, longer life and substantial savings. 

This rugged, compact drive mounts directly on the 


driven shaft—a distinct saving in floor space. Its preci- 
sion Falk helical gearing gives highest mechanical 


€ 


FALK "In-Built” Factors... 
that give maximum efficiency, 
convenience and dependability 
1 All-steel Frame, with more than double the 
rigidity of iron, supports all rotating elements. 
2 Precision Helical Gears, designed and 
machined by Falk, rated to AGMA standards. 


3 Pressed Steel Housings, whose sole function 
is to keep oil in, dirt out; easily removed for gear 
inspection without dismounting unit. 

4 Through Hollow Shaft with counter bore 
provides for easiest installation or removal from 
driven machine shaft extensions. 


5 Backstop can be furnished with the unit or added 


efficiency, with a resultant power saving. No adjustable 
motor bases or slide rails are required. Installation is 
simple and rapid—output speeds can be quickly 
changed; thus time is saved...Write to Department 


later for positive prevention of reverse rotation. 


6 Positive Lubrication, continuous direct dip 
of revolving elements at all speeds. 


7 Tie Rod and turnbuckle serve as anchor and 


247 for engineering bulletin, including selection and facilitate V-belt or chain adjustment. 


«+e@ good name in industry 
SEPTEMBER, 1954 - 119 


THE FALK CORPORATION, Milwaukee 8, Wisconsin 
MANUFACTURERS OF 


@ Motoreducers © High Speed Drives @ Marine Drives 
©@ Speed Reducers © Specie! Gear Drives © Steel Castings 
© Flexible Couplings © Single Helical Gears © Weldments 


@ Shaft Mounted Drives © Herringbone Gears © Contract Machining 
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To get more information on 
piping for industry write 
for your copy of Bulletin 
No. 2443. 


fabricated and erected by Blaw-Knox 


huge expansion loop 
100’ long ..... 40’ wide 


allows 6’ thermal movement 


...in large utility piping system 


This tremendous expansion loop is only 
one part of a ten-inch power piping line 
which carries steam at 650# pressure and 
750° Fahrenheit for nearly a mile through- 
out the downtown area of a large city. All 
bends were fabricated in our shops . . . and 
installed in the field by our service force, 
using Blaw-Knox functional hangers and 
vibration eliminators. 

An unusual job. . . and you'll probably 
never need one just like it. But it points 
up the kind of service we offer you. For we 
have the experience and the facilities to 
handle any type of piping problem. 

On a job you place with us, you’ll have 
the benefits of modern shop facilities for 
hot and cold bending, welding and fabri- 
cating all types of piping. A metallurgical 
research laboratory to assure you of the 
latest developments in high pressure, high 
temperature piping. Newest types of test- 
ing equipment to insure the soundness and 


strength of the piping under the most 
severe operating conditions. 

And in addition, a complete service force 
equipped with modern machinery for field 
erection . . . and the necessary manpower 
to handle any size job. 


What's your power piping problem ? 
We are prepared to (1) engineer, fabricate 
and erect your job... (2) simply fabricate 
and erect ...or (3) fabricate only. 

Our engineers will quote from your draw- 


ings . . . or, where desired, make a field 
study of your piping requirements before 
quoting. 


Write us your requirements . . . and we'll 
provide the service you need. 


BLAW-KNOX COMPANY 
Power Piping and Sprinkler Division 
Pittsburgh 33, Pennsylvania 


Complete prefabricated power piping systems for all pressures and temperatures . . . plus 
complete line of functional spring hangers « rigid hanger assemblies « overhead roller assemblies 


e supports « vibration eliminators 
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Gas-Turbine-Powered Pump on Test at Navy Fire Fighting School 


Where Hyatts turn at 40,000 rpm! 


Old in theory, gas turbines are comparatively new as a practical 
power source. So it was big news in engine development 

when Solar Aircraft Company, of California, announced the 
world’s first portable, hand-started gas turbine power plant. 


Developing 50 horsepower, the new lightweight operates at the 
high speed of 40,000 rpm—or twenty times the speed of most 
automobile engines! And that’s where we come in. 


To be sure of complete bearing dependability for such high-speed 
operation, Solar turned to Hyatt... and there’s a Hyatt Hy-Load 
Roller Bearing at the most critical position on the turbine shaft. fa 


Whether you're building locomotives or lawn mowers, 
and whether shafts turn at 4 or 40,009 rpm, you'll get better 
bearing performance from Hyatts! 


ROLLER BEARINGS 


HYATT BEARINGS DIVISION »« GENERAL MOTORS CORPORATION ¢ HARRISON, NEW JERSEY 


Sepremper, 1954 - 121 


MECHANICAL ENGINEERING 


he 
a 
/ 
fe 
; gael 
‘ 


That is the speed at which the latest steam catapult launches a jet fighter. Such speed 
requires precision and split-second action to control the temperature and pressure of 
the steam which drives the catapult. Hagan Automatic Control has been chosen for 


this important function. 


This is just one of the many specialized applications for which versatile Hagan 
control systems are ideally suited. A few recent applications of Hagan Automatic 
Control to aeronautical and automotive test facilities are listed below. 


¢ Automatic control systems for subsonic and 
supersonic wind tunnels. 

¢ Automatic control systems for accessory and 
component test facilities. 

e Automatic control systems for steady state, 
blowdown and trajectory tests in turbojet, 
turboprop and ram jet test facilities. 

¢ Automatic control systems for burner stands. 

e Automatic control systems for parallel and/or 
series operation of blowers and exhausters. 


© Programmed control systems for simulated 
flight conditions and trajectory tests. 


© Automatic controls for gas turbines. 


HAGAN CORPORATION 


PITTSBURGH 30, PENNA. 


HAGAN BUILDING, 


AERONAUTICAL AND SPECIAL PRODUCTS DIVISION 
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¢ Automatic control of pressure, pressure ratio, 
temperature and mass flow. 

¢ Direct reading mass flow meters for both air 
and fuel, with automatic correction for vari- 
able pressure, temperature and density. 

¢ Automatic resolution of multiple wide range 
correction factors into a single correcting 
signal. 

¢ Measurement and control of gas flow, with 
automatic correction for pressure and tem- 
perature variation. 

e Jet engine and rocket thrust measurement. 

¢ Portable thrust stands for aircraft thrust 
measurement. 
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Just name the valve needed-- 
Powell can supply it! 


You'll find just the valve you need in the complete Powell Valves are made 4%” to 30” and 125 
line of Powell Valves. For Powell probably makes —_ pounds to 2500 pounds W.S.P. Bronze, iron, steel 
more kinds of valves—and has solved more valve _and corrosion resistant alloys. Available through 
problems—than any other organization in the world. _ distributors in principal cities. On problems, write 

And Powell Valves have a record of dependable _— direct to The Wm. Powell Company, Cincinnati 
flow control since 1846. 22, Ohio. 


FIG. 11303—1500-POUND PRESSURE SEAL CAST STEEL 
GATE VALVE. Many proven advantages and exclusive 
features. Pressure Seal Valves are also available in 
Non-Return, Check, Globe and Angle Patterns for et 
600, 900, 1500, 2500 pounds. a 


FIG. 1331-A—1500-POUND IN- 
TEGRAL BONNET OFFSET GLOBE 
VALVE. One-piece construction 
eliminates possibility of leak- 
age between body and bonnet. 
Sizes 4%” to 2”, inclusive. 


FIG. 1503 (sectional) —150-POUND CAST STEEL GATE VALVE. Flanged 
ends, bolted flanged bonnet with outside screw rising stem and yoke. 
Solid wedge. Available in sizes 1” to 24”, inclusive. 


CONTROLS FOR THE LIFE LINES OF INDUSTRY 


owell 
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Saving: $3500 a year 


with Iron Fireman Rotary 
Oil Burners firing No. 6 oil 


Fires any weight of oll 

without special adjustment 
The Iron Fireman Oil Volumeter is a 
variable volume metering pump submerged 
in the oil reservoir. Oil feed rate is con- 
trolled with extreme accuracy (within '; of 
1% of setting) regardless of changes in oil 
viscosity. Oil is measured by volume, not 
by valves or ports. 


St. Therese’s Hospital, Waukegan, Illinois reports on 
Iron Fireman heavy oil burners after 4 years use. 


This fine boiler room is 100% automatic. Full modulating fire 
control provides the exact volume of steam required to meet the 
varied demands of a fluctuating load. No slow pick-up or wasteful 
over-firing. Sluggish heavy oils (No. 6) are regulated with extreme 
accuracy by the Iron Fireman Oil Volumeter (see picture at left). 

Actual cash savings of $3500 have been reported by Mr. George 
Juppe, Chief Engineer. About $500 of this sum is attributed to savings 
in maintenance costs—an indication of Iron Fireman dependability. 

“Our burners have proved very reliable over a wide range of 
operation,” says Mr. Juppe. “Their high efficiency is not affected by 
variance in the quality and temperature of the fuel oil.” 

Send this coupon for more information, or see your Iron Fireman 
dealer. 


Iron Fireman Manufacturing Co. 
3064 W. 106th St., Cleveland 11, Ohio 


AUTOMATIC FIRING FOR OIL, GAS, COAL 


In Canada: 80 Ward St., Toronto, Ontario Name 
Please send detailed information on the 
Iron Fireman line of industrial burners for Address 
oil, gas, or oil-gas combination, including 
package burner units with forced or natural 5 
draft. City State 
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To function effectively, a spring pin must drive easily into 
holes drilled to normal production tolerances, compressing 
as driven. To drive easily, hold firmly and fit flush, the pin 
—every pin—must meet the strict requirements of specifica- 
tions such as those prepared by the SAE and the Military 
Services. 


Since failure of a pin can be as costly as a failure of any 
other precision part, it is important to check the pins you 
buy for uniformity... uniformity of diameter and length, 
shear strength, hardness, insertion and removal forces, and 
recovery of diameter. 


a dowel @ set screw 


is as important 
in the pin as in 
the gear 


Rollpin has been tested many times —by many 
manufacturers — with a consistently high per- 
formance record. It has been widely recognized 
as the “quality” fastener of its type. In this case, 
quality can be—and should be — measured. We 
strongly urge that you test for quality when buy- 
ing spring pins. 


ELASTIC STOP NUT CORPORATION 
OF AMERICA 


| Dept. R28-911, Elastic Stop Nut Corporation of America 
| 2330 Vauxhall Road, Union, New Jersey 

| Please send the following free fastening information: 

| C) Rolipin samples [] Here is o drawing of our product. 
| (0 Rollpin bulletin What self-locking fastener would 
| you suggest? 
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Your complete 
inthruction boohs 
for delermining 
capacity, 
efficiency, 
consumption, and 
other specified 
performance 
of power and heat 
opparated 


PUBLISHED BY 


POWER TEST CODES 


CENTRIFUGAL, MIXED FLOW AND AXIAL FLOW COm- 
PRESSORS AND EXHAUSTERS, Pub. 1949. $1.50 
Rules apply to compressors and exhausters includin 
superchargers and axial-flow compressors in whic 
the change in the gas specific weight exceeds seven 
per cent, and to the testing of qpparatus handling 
gases other than air. 


CENTRIFUGAL PUMPS, Pub. 1954, $1.50 
Provides instructions to follow when conducting 
tests on centrifugal pumps including those of the 
mixed flow and axial low to determine, under 
specified conditions, any of these quantities: Total 
head produced by the pump, the capacity or rate of 
flow, power input to the pump, efficiency, and suc- 
tion requirements of the pump. Though designed 
for pumps handling clear water, the Code may be 
used as a satisfactory guide for testing pumps handling 
contaminated water. 


COAL PUL VERIZERS, Pub. 1944, 85¢ 
Defines practice of testing pulverizers used for firing 
boiler furances, kilns, or industrial furances of vari- 
ous types. 


DISPLACEMENT COMPRESSORS, VACUUM PUMPS AND 
BLOWERS, Pub. 1954. $2.00 
Contains the procedures for testing equipment of 
this type, and of all rotary type machines which 
operate on a4 positive displacement principle. |m- 
portant new material in this 1954 edition includes a 
section on gees other than air, tables of values for 
(a) nozzle How coefficients of air, (6) of “X” for 
standard air and perfect diatomic gases and (c) of 
“Y" for gases having values of k = 1.40, and new 
illustrations. 


DUST SEPARATING APPARATUS, Pub. 1941. 90¢ 
Designed for testing all types of dust separating ap- 
peratus installed for operation in conjunction with 
solid-fuel fired furances in order to determine over- 
all efficiency; efficiency according to size of par- 
ticles; pressure loss; dust concentration at the inlet 
and outlet of separator; combustible content of dust 
entering, leaving, and caught by separator; quantity 
of gas passing through the separator. 


EVAPORATING APPARATUS, Pub. 1941. 60¢ 
For testing of single- or multiple-effect evaporators 
to provide information on: (1) adaptability of 
apparatus, (2) best method of operation, (3) capacity 
or efficiency or both of new installation preparatory 
to acceptance. 


FANS, Pub, 1945. $1.00 
For conducting tests on blowers, fans, and exhausters 
of the centrifugal, axial or mixed-flow types in which 
the fluid density change through the machine does 
not exceed seven per cent. 


GAS PRODUCERS, Pub. 1928. 65¢ 
Intended primarily for testing producers whose gas 
is to be used for power purposes. 


GASEOUS FUELS, Pub, 1944; 90¢ 
For determining the chemical and physical properties 
which serve as indicators of the value of those gase- 
ous fuels which are extensively used in the genera- 
tion of heat and power, or whose efficiency of 

utilization is to be ascertained. 


GAS TURBINE PLANTS, Pub. 1953. $1.50 
Shows how acceptance tests on gas turbine power 
plants and components should be made and gives in- 
structions for correcting test results for deviations of 
test conditions from those specified. 


HYDRAULIC PRIME MOVERS WITH INDEX METHOD OF 
TESTING, Pub. 1949. $1.00 
Gives complete instructions for testing an individualns 
reaction or impulse turbine unit of any type; recom- 
mendations for making the necessary measurements of 
power output, effective head, and quantity of water; 
and method of index testing. 


INTERNAL COMBUSTION ENGINES, Pub. 1949. $1.50 
A dependable set of rules for (1) testing all forms 
of reciprocating internal combustion engines, includ- 
ing gasoline engines, gas engines, and oil or dual 
fuel engines; (2) the proper evaluation of test re- 
sults; (3) the instruments, methods, and precautions 
to be employed. 


RECIPROCATING 
PUMPS, Pub. 1949. 


For determining the performance of the pump and 
engine, including reheaters, heaters and jackets, if 
any, and jacket pumps, circulating pumps, conden- 
sate pumps, and vacuum pumps, which are concerned 
in their operation. 


RECIPROCATING STEAM ENGINES, Pub. 1935. (Reaffirmed 
1949.) 80¢ 


STEAM-DRIVEN CUPL 


Recommends standard testing methods for determing 
ne performance of an engine, including steam jacket 
if any. 


SOLID FUELS, Pub. 1954. $2.50 
Here are the most up-to-date methods of testing 
solid fuels to determine composition, heating value, 
size, bulk density, pulverizing characteristics or 
grindability, caking characteristics, dustiness, and 
classification of fuels by rank. Incorporated in this 
document is a number of the ASTM’s standard tests 
and specifications for solid fuels with some modifica- 
tions. 


STATIONARY STEAM-GENERATING UNITS, Pub. 1946. 75¢ 
For testing units defined as combinations of appa- 
ratus for producing, furnishing, or recovering heat, 
together with apparatus for transferring to a working 
fluid the heat thus made available. 


STEAM LOCOMOTIVES, Pub. 1941. 65¢ 
These two sets of rules outline (1) laboratory tests to 
determine the coal and steam consumption per unit 
of power when the locomotive is operated under 
fixed conditions, and (2) road tests to develop similar 
information under the conditions of road service. 


STEAM TURBINES, Pub. 1949. $2.00 
Rules provide for the testing of all types and appli- 
cations of steam turbines; instruments to be employed 
and their applications, and methods of measurement. 
Instructions io determining the output of an electric 
generator driven by a steam turbine are also given. 

APPENDIX TO TEST CODE FOR STEAM TURBINE, Pub. ee. 
Facilitates the working up of test reports. Especially 
helpful are its numerical examples of many of the 
calculations involved in reporting tests conducted 
under the Code rules, and filled-out hypothetical 
test forms. 


20% Discount to ASME Members 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
29 W. 39th Street, New York 18, N. Y. 
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More Turns For The Worm 


on Fafnir Ball Bearings 


: 


The diagram illustrated above shows how 
the worm gear drives on heavy duty ball 
grinders are made. Special attention is 
focused on the ball bearings because they 
are subjected to terrific axial pressures dur- 
ing grinding operations when balls pass be- 
tween grinding plates and grinding wheels, 
The effectiveness of this bearing applica- 
tion is a matter of record. On the worm gear 
shaft illustrated, the duplex pairs of bear- 
ings have been in operation for 16 years 
without replacement . . . protecting the 
worm gear by rigidly locating its shaft and 
affording adequate carrying capacity for 
the combined radial and heavy thrust loads, 
If you have similar equipment, maybe we 
can help extend its service life. The Fafnir 
Bearing Company, New Britain, Conn. 


Heavy-Duty Batt Grinper. 
Hundreds of bearing applica- 
tions in Fafnir’s own plant pro- 
vide case studies for research 
and development. They also 
contribute practical knowledge 
to the pool of Fafnir experi- 
ence that’s over 40 years long 
and industry-wide. 


FAFNIR 


BALL BEARINGS 


MOST connuere OS LINE IN AMERICA 
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Fine quality Gears can now be STAMPED by SEND FOR S-page fots- 
Winzeler, with a degree of uniform accuracy © Containing 

you never thought possible! That's why they Stamped Gear data and 
are used so successfully in many unusualap- ‘bles. Write today! 
plications. Extremely skiliful tooling, stamp- 

ing and assembling by staking, brazing or 

riveting performed with speed and low cost 

efficiency in production runs only! Stock and 

custom dies. Ask our capable engineers for 

ideas and cost estimates. 


WINZELER MANUFACTURING & 


1712 WEST ARCADE PLACE, CHICAGO 12, ILLINOIS 


D.C. SOLENOIDS 


uith AWN CONNECTOR 


Syuchro-Start Sole- 


noid has been developed to 
meet the demands of many cus- 
tomers requiring a standard air- 
craft type fitting. 


These ruggedly constructed sole- 
noids are available for use on 6, 
12, 24 and 32 volt systems. They 
have a 10 Ib. pull over 4 inch 
stroke and power consumption is 
220 Watts pulling and 6.5 Watts 


continuous. 


Further information upton reguest. 
SYNCHRO-START 


INCORPORATED 
815) N. RIDGEWAY AVE. « SKOKIE, ILL 


UNLOADING 
VALVES 


For system pressures 
to 3000 psi 


Flow rates to 30 
G. P.M. 


Waterman Un- 
loading Valves 
are fast- act- 
ing, long-lived, 
easily adijust- 
able. Maintain 
desired pres- 
sure settings 
without con- 
tinuous read- 
justment 


Hardened and ground poppets and seats elimi- 
nate leakage. 


Large internal passages assure maximum fiow 
with a minimum pressure loss. 


No external drain lines required. 


Waterman Engineering Company 


725 CUSTER AVENUE EVANSTON, ILLINOES 


MECHANICAL ENGINEERING 
August, 1954 CARD INDEX Vol. 76, No. 8 


Controls and Safety Devices of Heavy Presses, E. V. Crane and 
W. R. Jackson. . 

Mechanical- Engineering Progress in the Petroleum Industry. 
Petroleum Production, E. Kemler. 
Petroleum Transporration, A. H. Newberg. 
Petroleum Refining, J. S. Rearick > 

A Periodic Re-Evaluation of Manufacturing Processes, W. H. 
Friedlander es 

Continuous Gravimetric Proportioning Systems, R. P. Lowe 

Selected Plastic References for the Mechanical Engineer —1952- 
1953, P. O. Powers, F. W. Elliott, J. K. Stevenson, K. E. Jack- 

Briefing the Record..... 

European Survey 

ASME Technical Di A 

Contents of ASME 

Lists of Papers for 1954 ASME Semi-Annual ae 

Reviews of Books. 

ASME Boiler Code 

ASME News 


A 20-PAGE LIST OF 
ASME PUBLICATIONS 


is included in the 
1954 MECHANICAL CATALOG 


Copies of the List are obtainable from 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
Publication-Sales Dept. 
29 West 39th St., New York 18, N. Y. 
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How To Design 
A Bellows Type 


BELLOWS SHAFT SEAL ASSEMBLY is mechanically attached and sealed 
to shaft housing on one end. Seal nose at other end bears against: 
shoulder on rotating shaft. The bearing surface of seal nose can be 
superfinished. Thrust is maintained by spring-action of the bellows, 
backed up by loading spring and remains constant regardless of 
pressure changes. Result: power output of shaft does not vary with 
pressure changes within the system. Wear occurs at an even, low rate. 
No tightening or take-up is required for the life of the seal. 


Advantages of Bellows Seals 


Pressure Problems Metallic bellows shaft seals have a 
long history of successful application in sealing shafts 
operating under fluid pressure conditions. A common 
example is their use in sealing the pump shafts of high 
pressure refrigeration systems. 

By designing the seal nose and bellows to have equal 
effective areas, the thrust of the seal against the shaft 
face will remain constant and at a low value. Changes 
in internal or external pressures have no effect on the 
power output of the shaft and a tight seal is maintained. 


Temperature Applications The all-metallic construction 
of bellows shaft seais make them effective over wide tem- 
perature ranges. In aircraft applications, bellows type 
seals operate under temperature extremes of —20F to 
165F in pump shaft service. Even greater temperature 
ranges than these pose no problems for bellows shaft seals 
since they are not subject to deterioration due to heat 
and cold. 


Shock, Vibration, Misalignment problems are frequently 
overcome by these seals because the bellows are inherently 
flexible and when a back up spring is incorporated in the 
design, they are ideal for such heavy duty applications 
as sealing torque converter shafts on trucks, military 
tanks and other large equipment operating under severe 
load conditions. 


Corrosion Bellows shaft seals made of corrosion resistant 
metals such as stainless steels, monel, etc., greatly mini- 
mize corrosion problems. Several major manufacturers 
use them for sealing the shafts of gasoline and fuel pumps. 


a Shaft Preparation 
The shaft to be sealed may either be 


turned down to provide a face for the 


seal nose to bear against, or a built-up 
ring may be provided. In either case 
the shaft face should be suitably 


finished for the intended service. (7.4.12) 


Seal nose can be integral or full floating but in 
either case guide the nose piece from the stationary 
member (shaft housing) as shown at (A). Full-floating 
design is best. It is poor practice to guide seal nose 
from shaft since vibration will be transmitted to 
bellows and life and efficiency of seal will be 
adversely affected. 


TYPE 8 — Separate flange with bolt on 
retainer plate incorporating ovtboerd WZ 
shott guide 


TYPE O — Threaded end 
with integral lenge 


Design Requirements 


The outboard end of the shoft seal 
must always be fastened rigidly to the 
stationary shaft housing and gasketed 
leak tight. Bellows should never be 
allowed to rotate with the shaft. 

Composite of good practice (below) 
shows use of an outboard shaft guide 
(A), nose piece guided against sta- 
tionary housing (B) and use of full 
floating seal nose — also guided 
against housing (D). 


ZA 


| 


Your Design Problem 


If you are faced with a shaft sealing problem, you can 
get help direct from Ciifford. Simply sketch the con- 
trolling dimensions, types of seal ends desired and service 
conditions to be met. We will recommend a design to 
meet your vequirements ard produce seals in any quantity. 
Write: Clifford Manufacturing Company. 144 
Grove Street, Waltham 54, Massachusetts. Division of. 
Standard Thomson Corporation, Sales Offices in New York, 
Detroit, Chicago, Los Angeles and Waltham, Mass. 


MANUFACTURING CO. § 
WALTHAM, MASS. 
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FREE ret, nd Softy 


REFERENCE FILE 


A NEW, COMPLETE 


et 


important general information such as a detailed description and 
illustration of the Shear-Seal principle, the only new valving prin- 
ciple in centuries; covers manual and solenoid valves. 


+ It contains 
a simplified chart for pressure switch selection, which sheds new light 
on a subject shrouded in mystery. 


It presents the only line of solenoid- eee 
pilot valves for air and low pres- 
sure liquid with a guarantee for 
longer solenoid and valve life. 


Down to the handy pop-up tab, nothing has 

been overlooked in providing a more useful ref- 
mm erence to the design engineer concerned with 
me hydraulic components. 

Use the coupon below to get your free copy of 

this valuable information, indispensible to mod- 

ern hydraulic control. 


BARKSDALE VALVES 


5125 ALCOA AVE., LOS ANGELES 58, CALIF. 


Please send a copy of the above described Free catalog 4G. 


NAME TITLE 


COMPANY 


For work on 
| AIRBORNE 
| ELECTRONIC SYSTEMS 


| Bachelors or Masters of 
_ Engineering or Science 
(Physics) 


EXPERIENCE: 5-10 
Years in Application, De- 
sign or Analysis of Air- 
borne Systems, including 
Radar, Communications, 
Computers or Servos. 
Consideration given to per- 
sonnel with experience in 
related fields, or to recent 
graduates with limited ex- 
perience 


Outstanding Opportunities for 


ENGINEERS 
SCIENTISTS 
MATHEMATICIANS 


to enter challenging and expanding fields with 
Canada’s foremost designer of advanced aircraft 


For work on 
AIRCRAFT ARMAMENT 
SYSTEMS ANALYSIS 


Bachelors or Masters of 
Engineering, Science 
(Physics) or Applied 
Mathematics 


EXPERIENCE: Main 
Requirement is for Per- 
sonnel with Proven Ana- 
lytical Ability in —— 
with Complex Operatio 
and Systems Problems. 


Adaptable personnel with 
ability and experience in re- 
lated fields also invited to 
apply. 


salary expected to: 


Salaries dependent upon training, experience and ability 


Excellent working conditions 
5 day week 
Pension Plan 
Life Insurance and Hospitalization Benefits 


Interviews will be arranged 
Replies held in strict confidence 


Reply, giving resumé of education and experience, with 


D. R. Sherk, Aircraft Personnel Dept. 


A. V. ROE CANADA LIMITED 
Box 430, Terminal “‘A”’ Toronto, Canada 


DESIGNERS AND BUILDERS OF 
AIRCRAFT AND GAS TURBINE ENGINES 


Member of the Hawker Siddeley group 
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NEW BULLETIN 34 Simplifies Selection of 
Conveyor Chains and Moderate Speed Power Drive Chains 


Conveyin 
Power 


DIAMOND CHAIR COMPARY, ine. 


ystems, sorting, timing and feeding mechanisms | and for the handling © 
materials, containers, parts in process. For such functions, Diamond 
Double-Pitch Conveyor Chains are made in a great variety of types and © 
es. Attachments can be located at intervals desired and may be ot. 
e bent or straight type, extended pin, pusher or cradle type. For | 

oderate speed transmission of power the Diamond Double-Pitch Power _ 
‘Transmission Chains provide light dependability, 

nd long life, attractively priced. ae 

The 32 of New Bulletin 34 ‘carry ill ‘and table 
easy selection. Just off the Press, G COF y is yours for the asking 


CLIP COUPON AND MAIL! 


Diamond Chain Company, Inc. 
Dept. 413, 402 Kentucky Ave. 
Indianapolis 7, Ind. 


DIAMOND CHAIN COMPANY, Inc. 
Dept. 413, 402 Kentucky Ave., Indianapolis 7, Indiana 


Offices and Distributors in all Principal Cities 
Please refer to the classified section of your local telephone 
directory under the heading CHAINS OR CHAINS-ROLLER 


DIAMOND 


DOUBLE-PITCH CHAINS 


Please mail a copy of your New Bulletin 34 to: 


AND SPROCKETS 
TRADE MARK Address 
City 


a Prive Serie, 
\ 
\ 
LE PITCH CHAINS & SPROCKETS 
{ = 2060 cy er 
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| 
Is 
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ROCKWELL-Nordstrom 


It takes a really efficient valve to hold 
light ends and petrochemicals. Rockwell- 
Nordstroms are the ideal valves for these 
services because they assure positive, de- 
pendable control with a minimum of 
maintenance. 


A pressurized lubricant film between the 
valve plug and the body seals even the 
lightest hydrocarbons and eliminates un- 
certain metal-to-metal closure. 


Pressurized lubrication also eliminates 


BUTANE STORAGE the 


strom valves on these butane storage tanks 
provide “no leak” service whether operated once 
@ month or once every hour. Valve wrenches tell 
at a glance if the valve is open or closed. 


metal-to-metal friction on the working 
surfaces which means long-term economy 
in the maintenance of the hundreds of 
valves used in each refining and petro- 
chemical operation. Less wear means less 
care and replacement . . . lower costs. 


Rockwell-Nordstrom valves are manufac- 
tured in sizes through 30 in. Certain sizes 
are available in pressure ratings of 10,000 
lb WOG. 


Find out how Rockwell-Nordstrom valves 


FRACTIONATING these rockwelt-Nord- 


strom plug valves on a light ends fractionating 
unit can really be depended upon to do the job. 
Pressure lubrication keeps them ready for instant 
operation. 


| 
‘ 4 


can give you better service, greater effi- 
ciency, and lower operating cost than any 
other valve you’ve ever used. Write today 
to Rockwell Manufacturing Company, 
Pittsburgh 8, Pa. Canadian Valve Licensee: 
Peacock Brothers Limited 


ROCKWELL-Nordstrom VALVES 
Lubricant Sealed for Positive SutOf 


ANOTHER PRODUCT 


ALKYLATION UNIT 


valves handle both the light ends and the sulphuric 
acid in an alkylation unit. 


ROCKWELL FITTING 
For Gun Or Stick Lubrication 


WRENCH SQUARE 


One-Quarter Turn To Open 
Or Close Valve 


LUBRICANT CHAMBER 


Provides Means For 
Jacking Plug If Necessary 


LUBRICANT GROOVES 


A Perfect Seal .. . Cut-Offs 
Prevent Leakage Into Line 


TAPERED PLUG 
Maximum Strength . . . Perfect 
Seating... Seat Never Exposed 


POLYMERIZATION UNITS cect 


tough service this 6 in. hard faced Hypreseal is 
the valve. Used here on the process header 
manifold to the inlet of catalyst tower on a 
polymerization unit, this valve will give long-life, 
trouble-free service. 


£ 
ft | - 
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sharper prints because its lead is 
a perfect unvarying blend of 


finest quality clay and graphite. 


W’s homogenized. An exclusive 
Venus Patent called the 
colloidal process — actually a 
pressure explosion — assures 
the most thorough 

blending possible of the minute 
lead particles. There are no 
hard or soft spots... you 

get smudge - free tracings — 
no “ghosts”. Erasures 

are easy to make. 


_s 
at 


NEwroRK=@ VENUS DRAWING 


| Venus’ lead is 
oofed — and 
£ this additional Venus 
— secret seals the 
nm lead to the wood along 


CO. 


the pencil’s entire 
length. That’s why a 
Venus is stronger ... 
holds a needle 


on absolutely 
consistent 
accuracy of 
grading in 

17 degrees. 


AMERICAN PENCIL COMPANY, Hoboken, N. J. ME 9-54 
Please send me without obligation the Venus Technical Test Kit. 


Company Name 


STAGE MERCOID 


CONTROL PRESSURE. 
OPERATION WITH 


AVAILABLE IN 17 PRESSURE RANGES FROM 


0-30° VAC. TO 300-2500 PSI. 


WITH THE SENSITIVITY YOUR APPLICATION REQUIRES 


Mercoid DA-400 Series 
Pressure Controls are dual 
purpose controls, incorporat- 
ing a single pressure element 
operating two separate, inde- 
pendently adjustable Mercoid 
magnetic switches. The switches 
may be used for multiple cir- 
cuit control for various opera- 
tions as the control responds 
to pressure changes. 


AVAILABLE FOR FOLLOWING OPERATIONS: 


SPECIFICATION No. 4122. One circuit opens on increase of pressure—second circuit 
opens on further increase of pressure. 

SPECIFICATION No. 4129. One circuit closes on increase of pressure—second circuit 
closes on further increase of pressure. 

SPECIFICATION No. 4132. Both circuits open at intermediate pressure. One circuit 
closes on increase of pressure above neutral zone—second circuit closes on decrease in 
pressure below neutral zone. 

SPECIFICATION No. 4123. Both circuits close at intermediate pressure. One circuit 
opens on increase of pressure above neutral zone—second circuit opens on decrease in 
pressure below neutral zone. 


WRITE FOR BULLETIN NO. 92. 


THE MERCOID CORPORATION. 


4201 BELMONT AVE, CHICAGO 41, ILLINOIS. US A 
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trade mark’ 
of a trouble-free turbine 


This is the rotor of a Terry solid- 
wheel turbine. There are a number 
of reasons why it has become a sym- 
bol for reliable, trouble-free oper- 
ation. 


First, because the wheel is a single 
forging, in which a series of semi- 
circular buckets is milled, there are 
no separate parts to become loose or 
work out. 


Second, because the power-produc- 
ing action of the steam takes place 
on the curved surfaces at the back of 
the buckets, blade wear is of little 
consequence. Wear does not materi- 


ally affect horsepower or efficiency. 


Third, because the steam enters the 
buckets in a direction at right angles 
to the shaft, there is no need for 
close axial blade clearances. The 
blades cannot foul. There is a one 
inch clearance on either side of the 
wheel. In addition, the blades are 
double rim protected. 


These are only a few of the rea- 
sons why the Terry solid wheel has 
become a “Trade Mark” for trouble- 
free turbine performance. For com- 
plete details, send for a copy of bul- 
letin S-116. No cost or obligation. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN, 


TT-1197 
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Hydraulic Pump 


to meet your requirements! 


The GEROTOR line of precision engineered hydraulic pumps is 
designed to fill the requirements of the majority of hydraulic 
equipment users. The three standard GEROTOR models cover a 
range of g.p.m. delivery from .4 g.p.m. to 40 g.p.m. Check the 
capacity tables for the pump to fill your needs. 


TYPE ODB 


Gerotor's NEW QDB series of small 
capacity pumps... the last word in 
precision engineering. 

DELIVERY G.P.M. — 1800 R.P.M. 
DISCHARGE PRESSURE PS. 


TYPE 
QoB 4 


| 


167 


TYPE 


The QDH ... popular intermediate 
™ size of the Gerotor line 
DELIVERY —G.P.M. ‘AT 1200 R.P.M. 

~~ DISCHARGE PRESSURE P.S.1. 


_ TYPE 250 | 500 750" | 1000 T2007 1500 

QOH 3 31) 30| 29) 27) 75 

Capacity QOHS | 56/54|53| 52| 51| 
Table $8) 85 $4) 83) 82) 81) 78 
QOH | 129) 128 12.7 125 123 | 


TYPE 


Gerotor Series O . . . when larger 
capacities are needed 


DELIVERY —G.P.M. “AT 1200 


DISCHARGE PRESSURE P PSI. 


250 | 500 | 750) 

| 20.0 | 180 | 

‘apac 0-25 | | M0 | 32 | 
~ 040 | 30 | | | | 


ou 
y 1 


GEROTOR 


HYDRAULIC PUMPS—HYDRAULIC MOTORS 
Pneumatic Bin Evacuators — Precision Contract Manufacturing | 


SELECT-O-SPEED | 
Variable Speed. 


A Select-O-Speed Transmission is used 
here to drive and control the speed of 
a pulley and flexible shaft connected to 
a vibrator that checks vibration of vehic- 
ular components at changing speeds. 


Lovejoy’s accurate, easily installed Select-O-Speed 
Transmission gives you complete and instant speed 
control on all types of machinery—new or old. Even 
while the machine is running you can adjust to an almost 
infinite number of speed variations. 


Adjustments for testing . . . operator ability. . . variously 
sized parts or stock . . . material differences . . . any 
other operational voriables . . . can be accomplished 
without loss of time or labor. 


Lovejoy Select-O-Speed Transmissions provide better, 
more efficient production control to help you improve 
the quality of your products. ; 

Speed ratiosto 10 to 1. Fractional sizes up to 5 
hp. Hand lever or wheel control. Operate with 
standard V-Belt drives. Fully enclosed. Send 
now for illustrated catalog giving complete 
information. 


LOVEJOY FLEXIBLE COUPLING CO. 


5032 W. Lake Street Chicago 44, Illinois 


Mfrs. of flexible couplings, universal joints, variable speed pulleys 
and variable speed transmissions. 
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Small Forged Steel Gate Valve 


Super means ‘“‘way beyond the ordinary”’ and that’s just 
what this rugged gate valve is . . . it’s tough enough to lick 
any gate valve problem in its range . . . dependable 
enough to keep maintenance costs down under the most 
severe conditions. That’s why List 960 is specified ae 
for more different applications than any - 

other valve of its kind. 


Chapman List 960 is tough because . . . wedge faces are 
hardened to 800 Brinell, so they won't seize or gall 

... Seat rings are hardened stainless steel, so 

closure is always tight and operation is always smooth, 
without excessive wear . . . stem-and-gate connection 

is extra-husky to stand up under even unusual stresses. 


Specify Chapman List 960 for every use you have for 
small forged steel gate valves. In sizes from 4” to 2”. 
Rising stem with yoke (shown) or rising stem with 
inside screw. Bonnet joint is either metal to metal or 
gasketed, depending upon application. Pressure 
range is from 380 pounds at 1000°F to 2000 pounds 
at 100°F. For higher ratings, specify List 990. 
Write today for your copy of Catalog 10. 


The CHAPMAN Valve Manufacturing Co. 


INDIAN ORCHARD, MASSACHUSETTS 
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RUGGED INDUSTRIAL HEATERS 


CAPACITY FROM 300,000 to 7,500,000 B.T.U. per hour 


| | 
@ Maximum tow pes ( 


@ Eary sccesibility to 
IRE FORMS 


Popular parts easily 
@ Heavy construction, 4 SPRINGS 
free from vibration. METAL STAMPINGS 
Flexibility for special 
™ DUDEK & BOCK 
You get precision WIRE FORMS, 
Springs and Stampings that are . 
easily assembled . . . that with- 
stand stresses . . . perform under 


the most trying conditions. Rely 
on our free designing service. Our 
EXPERT ENGINEERS will pro- 
duce designs that meet your exact 
needs—and save you MONEY! 


=pEEDY DELIVERY 


DIRECT FIRED HEATERS é WRITE — WIRE or PHONE 
Gas, Oil, Coal or Oval Gas and Oil = for Estimates and Delivery Daves 


ARTHUR A. OLSON & COMPANY DUDEK « BOCK 


BROAD STREET, CANFIELD, OHIO Phone’ SPRING MFG. CO. 
HAymorket 1-1880 2100 W. Fulton, Chicago 12, Illinois 


DeZurik Easy-Operating Plug Valves equipped with 
positioning type air and hydraulic operators represent 
the finest in automatic valving. They handle anything 
from gases to slurries and operate with top efficiency, 
even on high vacuum services! 


The exclusive eccentric principle permits DeZurik 
Automatic Control Valves to deliver drip-tight shut-off 
with automatic operation because they're FRICTION- 
FREE; they require no lubrication— minimum maintenance! 


Write for complete details and service recommendations. 


Valves feature: 


— excellent control 
characteristics 


flow 
— sizes from 2” thru 20” 
— all castable metals 


AND they're attractively priced! 


DEZURIK SHOWER COMPANY — SARTELL, MINNESOTA 


} 
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Oh Copper. today and tomorrow 


1952 


The assurance that copper is in abundant supply and can be used without restrictions 
is the “go ahead” for industry. You can now rate PERFORMANCE Over AVAILABILITY 
when choosing materials. By using copper and its alloys, brass and bronze, your 
product is easier to fabricate, better and more durable. 


We can get more copper than we now have. Although industry and government have 
been consuming more copper than in any previous peacetime period, production has kept 
pace with this increased demand. And producers are not working at full capacity! 

More copper keeps on coming. Eleven major new projects in the U.S. will start producing 
in the next 3 years. These mines will add 250,000 tons to our annual production — more 
than 4 of all the domestic copper mined during 1953. \n addition, recent improvements 
in mining techniques now make it possible to obtain copper from ores considered com- 
mercially unworkable in the past. 

Copper is virtually indestructible. At least 3 out of every 4 pounds of copper used in 
today’s products, when scrapped, can be re-used in the future. Every day we are adding 
to our “copper capital”. The more copper we use . . . the more we have! 


Copper or its alloys provide these advantages... 


Via, 


Welds readily ... 
excellent for soldering 
and brazing. 


Best heat transfer Easy to machine, 
agent of all form, draw, stamp, 
cial metals. polish, plate, etc. 


Does not rust... 
high corrosion 


ist e c 


Best conductor 
of electricity 
commercially availab 
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Source — American Bur- 
eau of Metal Statistics 
Year Book 1953 


Copper has a new ability to serve you. 
Many of your problems are being solved 
in the laboratories of the copper and 
brass industry. Whether it’s a new alloy, a 
different temper or a special property .. . 
copper can help you develop new ideas. 
Copper can bring old methods up to date. 
Call a supplier of copper and brass and 
convert your thoughts to action! 


“Copper ...is fortunately available in 
ample supply to meet any foreseeable 
demand” 
Fopewect, U. S. Dept. of Commerce 
B.D.S.A. Copper Quarterly, August 1954 
For information about U. S. copper sup- 
plies including free copies of this Gov- 
ernment report and the new booklet, 
“Copper ... Today and Tomorrow”, send 
attached coupon to: 


Copper & Brass Research Assn.,Dpt. MM 
420 Lexington Ave., New York 17, N. Y. 
NAME 

COMPANY 

ADDRESS 
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FOR RUGGED SERVICE, Reliance 
Motors are built better to last longer. 
These Precision-Built Motors combine 
maximum strength with shock-resist- 
ant frame and bearing-bracket con- 
struction. Write for Bulletin B-2102. 


” 43 


ShecTRiIc AND 
ENGINEERING 


Sales Representatives in Principal Cities 


MECHANICAL ENGINEERING 


1062 Ivanhoe Road, Cleveland 10, Ohio ¢ [ES 
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ives—Sales Ag 
Business for Sale 
Partnership—Capital 
Manufactunng Facilities 


OPPORTUNITIES 


Positions Open—Positions 
Wanted-——Equipment, Material, 
Patents, Books, Instruments, 
etc. Wanted and For Sale 


Answers to box number advertisements should be addressed to given box number, care of “Mechanical Engineering,” 29 West 39th St., New York 18, N. Y. 


POSITIONS OPEN 


RATE Classified Advertisements under this head- 

ing in MECHANICAL ENGINEERING are 
— inserted at the rate of $1.70 a line. $1.35 
a line to members of ASME. Seven words to the line 
average. box number address counts es one line. 
Minimum insertion charge, 5 line basis. Display Adver- 
tisements carried in single column units of multiples of one 


MECHANICAL ENGINEER 


Combustion studies on burner fucls. 
Excellent opportunity. Major petrol- 
eum company. Metropolitan New 
York. 


Address CA-4777, % ‘Mechanical Engineering.” 


inch at flat rate of $28 per inch per insertion. Copy 
must reach us not later than the 10th of the month 
preceding date of publication. 


DESIGN 
ENGINEERS 


RESEARCH 


ENGINEER ® 


of 
legree with major in applied 
mechanics, and good applied 
mathematics background. Em- 
phasis on research (theoretical 
and applied) and background in 
advanced strength of materials, 
elasticity, plasticity & vibrations. 
Reading knowledge of technical 
French and German desirable but 
not essential. Must be U.S. Citizen. 


Please Send Complete Resumé 
To: MR. A. T. SCHWAB 


B U LO VA Research & Development 


Laboratories, Inc. 


IMPACT 
EXTRUSION 
ENGINEER 


WANTED TOOL DESIGNER 


with operating experience on 
impact extrusion of alumi- 
num. Must have practical ex- 
perience and a_ thorough 
knowledge of the complete 
process. Excellent opportu- 
nity for advancement with a 
large aluminum concern for a 
well-qualified man. In reply. 
state your qualifications giv- 
ing details of your experience 
in the impact extrusion proc- 
ess. Address CA-4786 c/o 
‘Mechanical Engineering”’ 


75-20 Astoria Bivd.. Jackson Heights, N. ¥. 


Employment Opportunities 
in 


SOUTH AMERICA 


Attractive staff positions available with 
affiliates of STANDARD OIL COM- 
PANY (N.J.). Engineering degree and 
5 years oil refinery or chemical plant 
design experience required. 


Liberal salaries and benefits. 

WRITE 
giving age, education, marital status 
and detailed experience resumé. 


Box 308-W 
Radio City Station 
New York 19, N. Y. 


GRADUATE MECHANICAL 
OR ELECTRICAL 


Design and develop printing 
telegraph and related com- 
munication equipment. 


MECHANICAL 


To analyze customer needs, review ex- 
isting techniques, establish design ap- 
proach for new products, and develop 
sound designs for manufacture. 


ELECTRICAL 


To develop switching, storage and 
similar circuitry. Should be trained in 
communications and electronic circuits 
and possess broad interest in Mechani- 
cal as well as Electrical Engineering. 


Address Communications to: 


TELETYPE CORPORATION 
2600 N. Southport 
Chicago 14, Illinois 


Attention: Employment Department 


RESPONSIBLE 
POSITIONS 
FOR 
ENGINEERS 
PHYSICISTS 


qualifications. 


‘Phillips 


SERVOMECHANISM AND CONTROL DEVICES 


Applicants must have Bachelor, Masters 
or Ph.D. degrees and a minimum of two 
years’ experience in experimental 
research, design and development of 
control equipment and instruments. 


Positions are of immediate and permanent 
importance to our operations. 
location in medium sized community. 
Excellent employee benefits. 
letter giving age, experience and other 


Southwestern 
Reply by 


Employee Relations Manager 
Research and Development Department 


PHILLIPS PETROLEUM COMPANY 
Bartlesville, Oklahoma 
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ENGINEERS 
STRESS APPLIED MECHANICS 
PHYSICS MATHEMATICS 


JR. ENG. 2 YRS. MIN. EXP. 
SR. ENG. 5 YRS. MIN. EXP. 
M.S. DEGREE ADDITIONAL VALUE 


LONG RANGE PROGRAM 
AIRCRAFT PROPULSION 
COMBUSTION COMPONENTS 


UNUSUAL EXPERIENCE OPPORTUNITY 


ALLSTATES ENGINEERING CO. 
#023 WARD PARKWAY, KANSAS CITY, MO. 


RESEARCH ENGINEERS 


Senior level research engineering positions 
are now available in our Research Labora- 
tory. The work involves development 
and evaluation testing of electro-mechani- 
cal aircraft components. Three to eight 
years’ experience in aircraft design or lab- 
oratory test work desired in addition to 
Mechanical or Electrical Engineering 


Degree. 
Write Section B 
Engineering Personnel Office 
NORTH AMERICAN AVIATION, INC. 
5601 W. imperial Hwy. 
onal Ai 


Los Angeles 45. 


H AND DEVELOPMENT ENGINEERS 
IN MECHANICAL AND ALLIED FIELDS 


Permanent Positions 
Opportunities for Advancement 


SOUTHERN RESEARCH INSTITUTE 
BIRMINGHAM 5, ALABAMA 


MECHANICAL ENGINEERS 


Internationally known research organ- 
ization secks outstanding engineers to 
direct challenging research and de- 
velopment programs in the heat trans- 
fer and fields. 


Graduate study and three to five years of 
research and development experience in 
heat transfer, thermodynamics or re- 
lated fields essential. 


Our expanding staff assures permanent 

sitions oad’ excellent opportunities 
or ae and professional growth. 
Send resumé to: 


Mr. John F, Collins 
ARMOUR RESEARCH FOUNDATION 
of Ilinois Institute of Technology 


10 West 35th Street 
Chicego 16, Mlinois 


COST AND EVALUATION 
ENGINEER 


Engineer capable of developing cost 
estimating practices for construction 
work in chemical and food processing 
industry. To include establishment of 
unit costs of various phases of mechani- 
cal, structural, process, electrical and 
other types of engineering installations 
and construction work to be used by 
others in predicting total project costs. 
Should have at least five years’ experi- 
ence in similar work and be familiar 
with unit construction costs and 
methods of general contracting firms. 


Personnel Manager 

Corn Products Refining Co. 
201 N. Wells Street 
Chicago 6, Illinois 


MECHANICAL ENGINEERS 


Engineering graduates for product design and applica- 
tion. Products are vibration and shock isolation sys- 
tems on aircraft, electronic, automotive, marine, 
general industrial equipment. This is a rapidly ex- 
—_— industry. Excellent long range possibilities 

engineers who are interested primarily in design 
work. Duties also involve extensive liaison between 
and among field engineering, manufacturing, and re- 
search. 


Lord Manufacturing Company 
Erie, Pennsylvanie 


CHIEF ENGINEER 


A mature engineer with administrative 
ability and a broad practical back- 
ground of experience in construction, 
plant design, mechanics and cost esti- 
mation, to assume change of Engineer- 
ing Department. Experience in flota- 
tion and non-metallic minerals bene- 
fication is desirable. The scope of the 
work covers producing mines and plants 
in the western and southern states. 


Please address replies to: 

PERSONNEL MANAGER 
BAROID SALES DIVISION 
NATIONAL LEAD COMPANY 
P, O. BOX 1675 HOUSTON, TEXAS 


mechanical 
engineers 


Continuing expansion of General Electric's 
Electronics Division has created new open- 
ings for qualified Mechanical Engineers. 
These ig available immediately 
—~are for design and development work on 
electronic product lines which include: 

Television and Radio Receivers 

Automatic Machines 

Military Radio and Radar Equipment 

Cathode-Ray Tubes 

Components for Electronic Equipment 
This is stimulating and challenging work, 
involving a wide range of interesting engi- 
neering problems in such varied fields as: 


servo-mechanical and remote control * 
printed circuits * heat transfer * mech- 
arization of process or assembly * 
shock and vibration * machine design 
* product design * antenna structure 


GENERAL @@ ELECTRIC 


SYRACUSE, N. Y. 


General Electric Offers Opportunities 
In The Design and Development of 


Electronic Products 


For these career positions, the minimum 
requirement is a B.S. in Mechanical Engi- 
neering, or the equivalent in experience. 
Engineers with degrees in other fields, who 
have a strong interest in mechanical design 
problems, may also qualify. 

A General Blectric career offers many 
advantages to ambitious and creative 
engineers: 

permanent employment with a leading 
company... steady advancement... finest 
facilities and equipment .. . diversified 
pioneering projects... association with 
leading engineers... 


PLUS 


pensions... life insurance... paid vaca- 
tions... surgical and hospitalization bene- 
fits... educational subsidies... and others. 


Write: Technical Personnel 


MATERIALS HANDLING 
ENGINEERS 


Large national manufacturer has excellent 
opportunity for materials handling engi- 
neers. Men qualifying must have heavy 
experience in handling shipping 
hygroscopic materials, i.e. flour, sugar, 
syrup, chemical, food products, sulphur, 
clay, and starch. Applicants must also 
have experience in recommending installa- 
tions and methods of handling; all types 
and sizes of shipping containers involved 
in materials handling problems. Send 
complete resumé indicating salary require- 
ments, education and experience back- 
ground. 


Address CA-4780, % ‘‘Mechanical Engineering." 


EQUIPMENT INSPECTORS 
(Age: 25-35) 


Required by major oil company for work 
in South America. 


Duties include inspection of fired and un- 

pressure vessels, fractionating 
towers, drums, piping, furnaces, safety 
valves, etc., and checking equipment for 
conformance to codes. Establish service 
life of equipment and recommend means 
of increasing lif. Prepare own inspec- 
tion reports. Engineering degree re- 
quired, preferably mechanical with three 
or more years’ refinery inspection experi- 
ence. Salary plus bonus $10,000-$12,000 
depending on experience. Also liberal 
benefits, tax savings and home vacations 
with traveling expenses. Replies confi- 
dential. 
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POSITIONS OPEN 


Continued from Page 142 


MECHANICAL ENGINEERS 
APPLIED PHYSICISTS 
and 
CHEMICAL ENGINEERS 


New research opportunities are de- 
veloping for young men at the B.S. or 
M.S. level of training with appropriate 
experience or interests in heat transfer 
technology and nuclear reactor physics 
and engineering. These are career posi- 
tions in a stable, progressive independ- 
ent research organization. Promo- 
tional and professional achievement 
limited only by the indi- 
vidual’s capabilities. All applications 
handled promptly and confidentially. 
Please reply to: 


BATTELLE MEMORIAL INSTITUTE 
505 King Avenue 
Columbus 1, Ohio 


ENGINEERS—College positions. All sections U. §., all fields 
of engineering. Openings for B.S., M.S., and Ph.D.'s. Excellent 
salaries. Send pictures and qualifications to Cline Teachers Agency, 
Box 607, East Lansing, Mich 


MECHANICAL DRAFTSMEN—Railroad in Southeast has 
openings for experienced Draftsmen, preferably Engineering 
graduates. Excellent opportunities—desirable living condi- 
tions—salary depends on qualifications. Address CA-4758, care 
of ‘Mechanical Engineering.” 


UTILITY OPERATOR — Unusual opportunity for a top electrical 
utility man 40-45 years’ old with excellent engineering back- 
ground of power plants, transmission line, distribution system, 
and some familiarity with construction. Replies held in strict 
confidence. Please give complete details of background and work 
history in first letter. Middle West Service Company, 20 North 
Wacker Drive, Chicago 6, Illinois 


MECHANICAL DESIGN ENGINEERS—For plant layout and 
automatic machine design. Positions entail wide range of engi- 
neering work, some electrical. Experience in pulp, paper or wall- 
board plants desirable but not necessary. Reply giving complete 
details of experience and training. Opportunities for advance- 
ment. Salary to start $5,000-$7,000 depending on age and experi- 
ence. Location south. Address CA-4771, care of ‘‘Mechanical 
Engineering.” 


DESIGN AND PROJECT ENGINEERS—Major Earthmoving 
Equipment Mfg. Co. has openings for Project Engineers and De- 
signers. Permanent positions. Unusual advancement and pro- 
fessional opportunitiesexist. Age28¢t048. Transmission, power 
train and related experience. Midwest, Address CA-4779, care 
of “Mechanical Engineering.” 


Well known manufacturer, AAA-1 rating, selling to virtually 
all industry requires sales engineer, mechanical engineering de- 
gree preferred. Age W to 40, previous sales experience desirable 
but not necessary. Straight salary and use of Company car; all 
traveling expenses. Location Midwest. Address CA-4719, care 
of ‘Mechanical Engineering.” 


AAA-1 Manufacturer of bearings requires SALES ENGINEER to 
locate near Washington, D. C., and cover certain areas to the south 
and north of Washington. Mechanical engineering degree pre- 
ferred; considerable traveling necessary. Company furnishes car. 
Address CA-4720, care of “Mechanical Engineering.” 


SOUTH AMERICAN POSITIONS—Mill Metallurgist for large 
copper concentrator, to work directly under Asst. Superintendent 
and be in full charge of all testing and research oung Civil 
Engineering Graduate with some experience in maintenance of 
track and track equipment for Railroad Department. Assistant 
Railroad Superiotendent for operation and maintenance of 44 miles 
of thirty-inch gauge main line track, diesel electric locomotives, 
etc. Smelter Superintendent, graduate Metallurgical o Chemicai 
Engiocer, with experience smelter operation and maiotenance. 
Design or construction would be valuable. Graduate Mechanical 
Engineer with several years’ experience in actual supervision of 
large shops comprising Machine Shops, Plate and Welding Shops, 
Tron, Stee! and Brass Foundries. Large Copper Company, Chile, 
South America. 3-year contract. Transportation both ways and 
salary while traveling paid by Company. Good opportunities 
Io reply give complete details. Address CA-4802, care of ‘’Me- 
chanical Engineering.” 


MECHANICAL ENGINEER—College graduate with at least 10 
years’ active experience in electric public utility power plant de- 
sign and engineering. Some operating experience helpful. Good 
opportunity for right man. Address: P.O, Box #330, Hartford 
15, Connecticut 


MECHANICAL ENGINEERING 


POSITIONS WANTED 


PROJECT ENGINEER—BSME, married, age 32. Presently suc- 
cessful in position requiring proyect supervision, design study and 
customer contact. Background broad rather than specialized, 
experience in mechanical research, military packaging, and ma- 
terials handling. Desires position of responsibility offering 
opportunity to advance co executive bracket. Will send detailed 
summary of background on request. Address CA-4772, care of 
“Mechanical Engineering.” 


MECHANICAL ENGINEER--25, married, completing 3 years’ 
active duty with Navy November 1954 as yo Be Engi- 
neering Officer, 1'/2 years’ experience as Department Head, Indus- 
trial artment desires position with ¢ tunity of advance- 
ment. Write: LTJG A. T. Balogh, U.S. Naval Ordnance Plant, 
South Charleston, West Virginia 


MECHANICAL ENGINEER—Age 3, married. Graduate with 
chemical background. Registered professional engineer with 13 
years’ experience in supervision of — installation, and opera- 
tion of industrial and utility plants and equipment. Desires posi- 
tion as Chief Engineer, Plant Engineer or Project Engineer with 
or manufacturing firm. Address CA-4790, care of 
chanical Engineering.”’ 
EDITOR---7 years’ successful experience; Ph.D. in Mathematics, 
M.E.; languages: German, Russian, Bulgarian, Czech, Polish, 


EMPLOYMENT AGENCIES 
AND SERVICE BUREAUS 


EXECUTIVES, ENGINEERS, DESIGNERS, SPECIALISTS. 
Our staff—technical graduates—serving both employer and appli- 
cant 20 years’—no fee until placed—Bradley Placement Service, 
$55 Leader Building Cleveland 14, Ohio 

ENGINEERS AND EXECUTIVES—This confidential service for 
outstanding men who desire positions paying $5,000 to $40,000 
will develop preliminary negotiations with reputable organiza- 
tioas without risk to present position. For complete details, send 
experience record and expected salary range. Tomsett Associates, 
337 Frick Bidg., Pitesburgh 19, Pa 


SALARIED POSITIONS $5,000 co $35,000. W. 


the original eae y service (estab 

44 years rocedure of highest ethical standards is 

individualized to your personal requirements. Identity 

covered, present position protected. Ask for particulars. 
R. W. BIXBY, INC. 

662 Brisbane Bidg. Buffalo 3, N. Y. 


¢ offer 
lieched 


Serbian, French, Italian, Spanish; fields h $, me- 
chanics, electricity. Desires position of editorial nature. Address 
CA-4791, care of “Mechanical Engineering.” 


EXECUTIVE ENGINEER—married, Registered. 30 years’ de- 
sigo, development, construction, installation and maintenance of 
production, hydraulic, materials handling, abrasive plant and steel 
mill equipment, tools, presses, metal fabrications, plant and proc- 
ess engineering, power plants and structures. Available. Address 
CA-4792, care of ‘Mechanical Engineering.” 


My present position as Dept. Head, reporting to Plant Manager, 
offers no opportunity for further advancement. Experience in 
product, development and industrial engineering Seeking oppor- 
tunity for advancement to top level management after proved 
ability. M.E. degree, registered, age 29, salary open. Address 
CA-4793, care of “Mechanical Engineering.” 


METAL CUTTING RESEARCH ENGINEER—41, B.S. and M.S. 
in Mech. Eng. Extensive research and development work in the 
field and laboratory including automotive and aircraft phases dur- 
ing past 12 years. Desire responsible position esa travel. 
Present salary $10,000. Address CA-4794, care of ‘Mechanical 
Engineering.” 


ENGINEERING EXECUTIVE—-33, married; B.S. in M.E., M.S. 
in Applied Mechanics; studies toward Doctorate in M.E. 8'/2 
years’ diversified experience. Excellent shop practice. Inventive, 
energetic, cost conscious. At present supervising projects and de- 
sign from idea conception to final production. Desires connection 
with progressive company to assume full responsibility as Chief 
Engineer, Manager or Director of Engineering. Present carning: 
$10,000 plus bonus. Address CA-4795, care of “Mechanical Engi- 


neering.’ 


MECHANICAL ENGINEER —Age 33, family, 8 years’ experience 
industrial machinery engineering and sales domestic and export, 
executive abilities. Secks managerial position with progressive 
firm. Agreeable to relocate overseas if required. Some foreign 
languages. Minimum salary requirements $10,000. Address 
CA-4796, care of ‘‘Mechanical Engineering.” 


Mechanica!—Industrial Engineer—B.S.1.E., M.S.M.E. equiva- 
lene, 27, associate A.S.M.E., S.A.M., 3 years’ engineering experi- 
ence including industrial engineering in chemical process plant 
and application of machinery such as pumps, compressors, engines, 
electricals etc., desires responsible plant or project engineering 
position in the East. Address CA-4797, care of "Mechanical Engi- 
neering 


METALLURGIST AVAILABLE—Physical metallurgise with 
strong background in metallurg. engineering secks change in posi- 
tion. Well grounded in fabrication, processing and property 
studies of commercial nonferrous-ferrous metals, zirconium, ti- 
tanium, hi-temperature, rare earth metals. 15 years’ diversified 
experience in heavy industry, automotive and atomic energy field 
incl. 7 years’ on nuclear reactors. Disposed however to broad 
field of metallurg. activities. Supervisory and staff duties. An 
adaptable, cost conscious researcher with mature and tactful judg- 
ment. Thorough lab experience. M.S.-Ph.D., linguist, age 40. 
Interested in responsible research planning, coordination or tech- 
nical administration. Address CA-4800, care of ‘‘Mechanical 
Engineering." 

MECHANICAL ENGINEER--29, BSME and some graduate 
work, 444 years’ experience in applied dynamics (vibration and 
shock) including administrative experience; desires responsible 
position with unity for advancement. Address CA-4801, 
care of “‘Mechanical Engineering.” 


Use a CLASSIFIED 


ADVERTISEMENT 
for Quick Results | 


SALARIED PERSONNEL $3,000—-$25,000 
This confid | service, blished 1927, is ed to 
needs of high grade men who seek a change of connec- 
tion under conditions, assuring, if employed, full 

tection to present position. Send name and address 
only for details. Personal consultation invited. 


JIRA THAYER JENNINGS 
Dept. J, 241 Orange Street, New Haven, Conn. 


REPRESENTATIVES AVAILABLE 


Steam specialties and power plant equipment. SALES REPRE- 
SENTATIVE establishing own office desires accounts for New 
York Metropolitan area. Over twenty years’ experience selling 


REPRESENTATION WANTED 


MECHANICAL and COMBUSTION ENGINEERS— 
SALES-MINDED MECHANICAL and COMBUSTION 
ENGINEERS calling on manufacturers who have boiler 
plants. Excellent additional line or opportunity to be in 
your own profit-making business with our assistance and 
cooperation. 

We manufacture FYR-FEEDER Industrial Stokers, Con- 
veyors and Grates, and design boiler furnaces for the effi- 
cient burning of hogged waste wood and bark (wet or dry), 
planer chips, sawdust and /or coal. 

With FYR-FEEDER firing, supplementary fuel purchases 
such as coal, gas and oil are greatly reduced or eliminated 
FYR-FEEDER users make more steam and report big 
SAVINGS in labor, fuel and increased production. 
FYR-FEEDERS are sold on Standard Terms but can also be 
secured on our PAY-OUT-OF-SAVINGS Purchase Plan. 
For prompt reply... WRITE 


FYR-FEEDER ENGINEERS 
18-A East Erie St,—Chicago 11, Illinois 


Additional Opportunities 
are offered in the 
display advertisements— 

| on pages 


44, 50, 51, 64, 67, 76, 
108, 130 
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1. PRINTED CIRCUITS have become vital in the new, minia- 
turized electrical and electronic devices. For etching these 
circuits, temperature of the acid bath must be accurately 
controlled. The Master Etching Company of Wyncote, Pa., 
has developed an automatic temperature control unit for 
this important purpose. The heat element is built into a 
pyrex tube, while its dependable THERMOSWITCH ® is en- 
closed in flexible plastic tubing. The whole assembly is then 
encased in an acid-proof container. 


3. ARE YOU USING FENWAL THERMOSWITCH CONTROLS to 
solve your problems? Compact, highly resistant to shock an 
vibration, these controis have solved a wide range of tem- 
perature control problems. Their external, single-metal shell 
expands or contracts instantly with temperature changes, 
making or breaking enclosed electrical contacts. 


SS 

~ 

“~ 

2. HOW CAN COMMERCIAL, industrial, hospital and diaper 
laundries insure continued and better customer satisfaction? 
One solution is to employ devices using Fenwal THERMO- 
SWITCH units. Henrici HT-1 and -2 Timers accurately con- 
trol temperatures of washing formulae. Henrici tumbler 
Door Openers open tumbler doors, protecting goods being 
dried from scorching. Fenwal THERMOSWITCH units have been 
used in these devices for over ten years. 


as 


no. 400 


Sensiti 
Sifive... bus only to heat 


4. SEND FOR THIS CATALOG for complete explanation of the 
unique THERMOSWITCH unit. Also ask for more detailed, il- 
lustrated discussions of the problems above. Fenwal en- 
gineers will be glad to help you solve your temperature control 
problems involving heat, humidity, radiant heat, pressure 
and other variables. Write Fenwal Incorporated, 59 Pleasant 
Street, Ashland, Massachusetts. 


THERMOSWITCH”® 


Electric Temperature Control and Detection Devices 
SENSITIVE... but only to heat 
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Have You Overlooked This — 
To Save Money On 


Check to be sure you're obtaining pressure 
vessels of highest integrity at advantageous prices. First—ask a Posey Iron Works engineer 
to call. He'll describe our installations in your field. Then—before you place your next 
order for pressure vessels—be certain to get a Posey Iron Works estimate. 


Long field experience teaches Posey tron Works’ 
engineers to think in down-to-earth terms. Their 
“hard-boiled”, practical approach helps especially 
while your job is in the planning stage. That's when 
a Posey Iron engineer has his best chance to pare 
your costs. That's the time to call him in. 


Posey Iron fabricates both large and small vessels 
.  » for both liquids and gases . . . in steel and alloy 
steels. All equipment is tested to considerable excess 
over normal working pressures. All standard codes are 
met including ASME; API-ASME. 


Better check your “pressures” with Posey iron 


Sleel Le 


LANCASTER, PA. 
New York Office: Graybar Building — 
ESTABLISHED SINCE 1910 
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RATES 


One Inch 


Announcements 
Inserted at 4 rate of $20.00 
each issue, $ 
on yearly contrect. 


15.00 per issue 


Card 


Manufacturers 
of Equipment 
Not Included 


GEORGE H. KENDALL 
Consulting Mechanical Engineers 
Methods Studies: Process of Product 
Redesign Existing Products for Greater Profit 
Trouble Shootung Production, Design, Cost Problems. 
Specialist Automatic Machinery Processes, Controls, 


Reports, Desig Construction New Developments, Patent Studies, lovesti ons, 
Investigations, Valuation and Rates New Products & Process Eapuncering Studies. mr Laboratory and Model Work 
P.O. Box 3 (Ea, 1923 el. Darien $-15904 4401 Jackman Ohio 
4706 Broadway Kanses City 2, Missouri Noroton Heights 3 Offices Darien, Connecticut J Rd. Toledo 12, 


DELOS M. PALMER & ASSOCIATES 
CONSULTING ENGINEERS 
Designers of Special P rpose Machines 
for Fabrication and and - 
Product Development | 


2 East End Avenve ot 79th St., New York 21 


4e Nualjian 


* CONSTRUCTORS * CONSULTANTS 
POWER PLANT 


SPECIALISTS 
UTILITY INDUSTRIAL* CHEMICAL 


1200 N. Broad St., Phila. 21,Pa. 


PROPANE GAS PLANTS 


and 
Anhydrous Ammonia Plants 
PEACOCK CORPORATION 


Box 268, Westfield, N. J. Westfield 2-6258 


Product Dev 


Pilot 


1315 S, Clarkson Street Denver 10, Colorado 


GILBERT ASSOCIATES, INC. 
| | PETER LOPTUS CORPORATION Consult 2. H. POLACHEK 
607 Washington and Archite 
Reading, Pe. onsultants and Designers 
ing and Design 1234 Broadway 
Industrial ¢ Sanitary ¢ Chemica! First National Bank Bidg 
Economic Reve arch Pittsburgh 22, Pennsylvania 
4 ons “ 
New Yess © Philedelahle © Wes Cable Address—"LOFTUS Pittsburgh 
HARZA ENGINEERING COMPANY Model Building 
ey ~~ Working Models — Miniature SANDERSON & PORTER 
Richard D. Harze Models — Prototypes— Cutoways 
Hydroelectric Plants and Dam: Appearance Models — Mock-ups ENGINEERS & CONSTRUCTORS 
Transmission Lines 
Flood Control Irngatior New York Chicago @ San Francisco 
River Development MAST DEVELOPMENT CO. Inc 
450 Want Sheet 6 2212 12th St. DAVENPORT. 
C. M. HATHAWAY WELD TESTING Power Plants, Structures 
CONSULTING ENGINEER Qualification of Operat Transmission Systems 


NATIONAL WELD TESTING BUREAU 


Pittsburgh Testing Laboratory, Pittsburgh, Pa. 


SARGENT & LUNDY 
140 S, Dearborn St., Chicago, Ill. 


BOSTON 


Engineers and Consultants 


Design and Supervision of Construction 
Reports Examinations — Appraisals 
Machine Design-—T: 


Moats 


NEW YORK 


M. W. KELLOGG 


Piping System Design Analyses 
Unique piping system model tester as well 
as modern IBM card programming compu- 
ter available for low cost, accurate analyses 
of most complex piping systems. 


Analysis Section, The M. W. Kellogg Company, 
225 Broadway, New York 7, N. Y. 


An announcement in this 


section will acquaint others 


with your specialized practice. 


J. E. SIRRINE COMPANY 


STANLEY ENGINEERING COMPANY 


CONSULTING ENGINEERS 


The above consultants are available 


to your engineering and management problems. 


to work out solutions 
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BLACK & VEATCH ij 
CONSULTING ENGINEERS 
Llectricit W ater wage — Industry 
} 
Bectrical Testing Laboratories, Inc. £ 
Blectrical, mechanical, photometric, radio- 
metric and chemical loborctories, rendering 
testing, research and associated services, in- 
duding certification, inspections at factories 
and field investigations. 
JACKSON & MORELAND 
Design Steam and 
Hydro-Electric Power Plants. Industrial 
Greenville, South Carolina 
Power Plants 
A Steam - Diesei - Hydro 
Design - Construction - Test - Valuation 
Surveys 
. Hershey Building Muscatine, lowa 


OILGEAR DRIVES ON GLAMORGAN 
CENTRIFUGAL PIPE CASTING MACHINE 


Something more than 5 years ago, 
the Glamorgan Pipe & Foundry 
Company, of Lynchburg, Va., a 
leading manufacturer of cast iron 
pipe, designed its own centrifu- 
gal pipe casting machine, using 
Oilgear Fluid Power equipment 
to tilt the ladle and move the cast- 
ing carriage. 


The degree of control over 
pouring rate and carriage travel 
afforded by Oilgear has had 
almost unbelievable results. Scrap 
caused by irregularities in mov- 
ing parts has become negligible. 
Weight controls are well within 
the close limits set by Industry 
specifications. Only 3 men are 


needed to operate the equipment. 
Despite the fact the machine has 
averaged 500 operations per day 
since 1948, maintenance on Oil- 
gear equipment has totaled less 
than $200.00. The fumes and dirt 
necessarily present in foundry 
operations have had no effect on 
Oilgear fluid power equipment. 


TYPICAL OF OILGEAR’S ABILITY TO SOLVE MACHINE DESIGN PROBLEMS 


Sure it takes power to tilt a ladle and move a pipe cast- 
ing machine carriage. But above all, it takes absolute 
and precise control of the speed of pouring and the 
speed of carriage travel if the product is to be perfect 
and uniform. 

It not only takes power but power under control to 
print in register on flimsy cellophane at high speed, 
to set up paper piles for repetitive serial cuts to hairline 
register automatically, to cut fish on a continuous con- 
veyor to accurate weight for canning, to vary the speed 
of a large beater automatically to conform sensitively to 
the changing viscosity of the mass. 

These are all triumphs of Oilgear Fluid Power— 
where this flexible, controllable, versatile power leads 
the way to better machine design or to the solution of 
hitherto unsolved problems. 

Think of Oilgear Fluid Power as identical with elec- 
trical power .. . generated by a pump... applied over 
conductors through a motor or motor element. But 


Oilgear Fluid Power can be converted into linear move- 
ment as well as rotary; can be exerted statically, without 
motion; can be varied infinitely, steplessly without ad- 
ditional equipment. 

And the unique Oilgear design is oil hydraulic de- 
sign at its simplest and best. It is generally accepted as 
the leader in its field. It will cost you nothing to see 
what Oilgear can do to improve the salability of your 
equipment... may profit you and your users in an 
amazing degree. THE OILGEAR COMPANY, 1570 W. 
Pierce St., Milwaukee 4, Wisconsin. 


OILGEAR 


OILGEAR 


at 
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Ford Instrument Co. 
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Hagan Corp. 
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General Motors Corp. 


Imperial Tracing Cloth 
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No organization has been so closely identified with the development 
of forged steel flanges as Taylor Forge. No organization or individual 
has had so much to do with the study of design, strength, bolting 
practices, and the establishing of flange standards. 


Taylor Forge started first and has remained first . . . in scope of 
flange types, sizes, weights, and materials...in volume produced. 


See your Taylor Forge Distributor for up-to-the-minute facts. 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS © General Offices and Works: P.O. Box 485, Chicago 90, Illinois 
Offices in all principal cities * Plants at: Carnegie, Po.; Fontana, Calif.; Gary, ind; Hamilton, Ontario, Canada 


A flange with a future— 


Even though no one knew it at the time, 
the year 1905 was a significant year for 
Taylor Forge. 

It was the year that Taylor Forge began 
the making of forged steel flanges. 

The beginning was modest enough. 
Taylor Forge simply starced out to 
fianges for Taylor Spiral Pipe because the 
only flanges then available — cast iron 
flanges—had proved unsatisfactory. But it 
was soon apparent that the men at Taylor 
Forge had Pole better than they knew. In 
just a few years, the new and stronger 
Taylor Forge Flanges were in demand 
everywhere—not just for Taylor pipe, but 
for all types of pipe used by U. S. in- 
dustry. 

It was also apparent that the forging of 
flanges had taken Taylor Forge into the 
dawning field of designed piping. Pres- 
sures were beginning to climb. Knowledge 
of how to contain them was needed. By 
1920, the late J. Hall Taylor and his 
associates began the intensive research that 
was to make Taylor Forge not only the 
world’s largest manufacturer of forged 
steel flanges, but also the foremost con- 
tributor to flange design and standards. 

In the mid-20's, big strides were made 
in flange development to meet the broad- 
ened needs of the growing petroleum 
industry. By 1927, as the reward of long, 
intensive research, the authoritative Taylor- 
Waters formula was published. This re- 
search work demonstrated the design 
advantages of the hub type flange and 
provided the means for producing flanges 
accurately proportioned for strength com- 
bined with economy. 

Most of this research had been con- 
cerned with the American Standards— 
flange sizes through 24”—but in 1938 
Taylor Forge published the first edition of 
its widely consulted “Modern Flange De- 
sign,” based on methods proposed by E. O. 
Waters, D. B. Rossheim, D. B. Wesstrom 
and F. S. G. Williams, manager engineer- 
ing standards, Taylor Forge ( ASME Trans. 
Apr. 1937). It provided the first complete 
analyses of the effects of tapered hubs on 
flange strength and thus opened the way 
to predetermine design requirements of 
flanges of all types. 


(An episode in the story of 
Taylor Forge leadership in designed piping) 


Forty years of research made this book 
possible. It is available to those interested in 
flange design. 
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Exceptional Fan Equipment 
distinguished by: 


High efficiency characteristic. 


Rugged, tight construction. 


Three interchangeable wheels — each 
with radial blades. 


Large size range — 11” through 60” 
inlet diameters. 


Pressures to 18” SP; volumes to 
130,000 CFM. 


Inlet adjacent 
te wheel is 
shaped to pro- 
mote efficient, 
stable perform- 
once. 


4 


ew Clarage 
TYPE XL 


Heavy steel plate housing 
features a tight, continuously 
welded construction at the 
scroll. 


Housing scien- 
tifically propor- 
tioned to mini- 
mize losses and 
mointain high 
fan efficiency. 


Adjustable to any of eight Type XL fans shown here are 
standard discharges by merely typical of the smaller sizes 
removing tap bolts ban each side which provide universal dis- 
and ing the ing be- chorge. ‘Larger sizes are of 
tween the sideplates. reinforced sheet steel and base 
angle construction extending to 
the foundation line. 


Send for Bulletin 702 


A new, modern design offering many 
distinct advantages! 

Clarage Type XL industrial fans are par- 
ticularly well suited for diversified air and mate- 
rial handling applications. You'll profit from the 
high efficiency, in-the-field adaptability, and 
numerous other features of this exceptional fan 
equipment. 

Learn more about these distinguishing 
features by requesting Bulletin 702, or contact- 
ing the nearest Clarage application engineer- 
ing office. 


CLARAGE FAN CO., Kalamazoo, Mich. 


Headquarters for 
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You can Rely on... 
i H an dil ing d 
| Conditioning Equipment 
SALES ENGINEERING! OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA. Canada Fans, Ltd:, 4285 Richelieu. St., Montrea 


urity make-up 


steam generator 


Hennepin Power Station, Illinois Power Company. Steam 
Capacity 525,000 lb/hr. Consulting Engineers: Sargent & Lundy 


This plant’s 75,000 KW turbo-generator must operate 
continuously at high efficiency. 

Tips of turbine blades turn at speed faster than sound. 
At these speeds, slight amounts of silica in make-up 
water quickly build dangerous deposits—destroy tur- 
bine efficiency, cause costly shutdowns. 

To prevent these troubles, all make-up water is de- 
mineralized by the Permutit equipment shown below. 
Silica is reduced from a harmful 14 ppm to as low as 
0.02 ppm—at low cost! Total dissolved solids are re- 
duced from 298 to 1.0 ppm! 


This keeps 76 miles of boiler tubing free of scale with 
little or no blowdown. It permits the high heat-transfer 
rates demanded with 1010° F steam at 1450 psi. 

Write to us for aid in solving your water problem. Per- 
mutit makes the world’s most complete line of ion ex- 
changers and water conditioning equipment. We can 
help save you time and money with the one combination 
that best suits your needs. 

The Permutit Company, Dept. ME-9,330 West 42nd 
Street, New York 36, N. Y., or Permutit Company of 
Canada, Ltd., 6975 Jeanne Mance Street, Montreal. 


A. Automatic Permutit Q units remove metallic 
cations from well water supply. 

B. Permutit Degasifier removes CO,, reducing 
operating cost. 

C. Automatic Permutit § units remove remaining trou- 
blesome mineral impurities by anion exchange. 


lon Exchange and Water Conditioning Headquarters for Over 40 Years. 
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feeds, speeds—plus lasting 
precision with TIMKEN bearings 


OR 15 years, the Greaves Machine 

Tool Division of J. A.Fay and Egan 
Company have been assuring custo- 
mers of lasting spindle precision by 
specifying Timken” tapered roller 
bearings for their machine tools. 
Typical example is this Greaves 2-H 
plain and universal milling machine 
which features 18 feeds and 18 speeds 
to provide the one best speed-feed 
combination for every type of work 
and material. 


Used on the first and second inter- 
mediate shafts and on the spindle, 
Timken bearings take radial and 
thrust loads in any combination. 
y Their tapered design makes this 
possible. Shafts are held in accurate 
alignment, assuring precision mill- 
ing even after years of service. Line 
contact between rollers and races 
give Timken bearings extra load- 
carrying Capacity. 

The geometrically correct desigr 
of Timken bearings gives them true 
rolling motion; their accuracy lives 
up to the design. Result: Timken bear- 
ings practically eliminate friction. 
And to get the quality of steel to meet 
our exacting specifications, we make 
our own. No other U. S. bearing 
manufacturer does. 


Under normal usage, Timken bear- 
ings last the life of the machine. Specify 
them in machinery you buy or build. 
Look for the trade-mark “Timken” 
on every bearing. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 


GREAVES MACHINE TOOL mounts 

the spindle of its Greaves milling Cable address: “TIMROSCO”. 

machine on Timken precision ay 

bearings to insure lasting pre- This symbol on a product means 
isi its bearings are the best. 


SMOOTH TO 
NM MILLIONTHS OF AN INCH 
PROFILOGRAPH TRACE G 0 COMMERCIA Surface Gaish of high quality 
FINISH (s x RTICAL Timken bearing rollers and 
30 X HORIZONTAL) races is so smooth that it 
takes a profilograph to meas- 


suecscnienisne PROFILOGRAPH TRACE. TIMKEN BEARING ure its smoothness. This 


an inch, as shown at the left. 


OPTICAL FLAT. PERFECT FINISH 


WOT JUST A BALL MOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL AND THRUST ~@)~ LOADS OR ANY COMBINATION 
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